EXPLORER 42 =7 =i-
X-RAY ALL SKY SURVEY
DAILY SUMMARY DATA

70-107A-01A, 01B, CIC; oiG



SAS-A
SOURCE LIBRARY TAPE

70-107A-01B

This data set has been restored. There was originally one
9-track, 800 BPI tape written in Binary. There is one restored tape.
The DR tape is a 3480 cartridge and the DS tape is 9~track, €250 BPI,
The original tape was created on a 7094 computer and the restored tape
was created on an IBM 9021 computer. The DR and DS numbers along with

the corresponding D number are as follows:

DRO04837 D5004837 DO10072 1

© D010072: Read errors occurred in records 77, 276 of file 1.

Seq 71~ WTA-0IC




REQ. AGENT

EXPLORER 42
X-RAY ALL SKY SURVEY
DAILY SUMMARY DATA

70-107A-01C

This data set has been restored. There were originally 92
9-track, 800 BPI, Binary, multi-filed and standard labels. There
are 15 restored tapes. The DR tapes are 3480 cartridges and the DS
tapes are 6250 BPI. The DR and DS numbers along with the time spans

are given as follows:

DR # DS # DD # FILES TIME SPAN
DR0O3042 DS03042 D-10073 1 29 12/19/70 12/20/70
D-10074 30 52 12/21/70 12/21/70
D-10075 53 75 12/21/70 12/22/70
D-10076 76 98 12/23/70 12/24/70
D-10077 99 121 12/23/70 12/24/70
D-10078 122 144 12/26/70 12/27/70
D-10079 145 167 12/28/70 12/28/70
D-10080 168 180 12/28/70 12/28/70
DR03043 DS03043 D-10081 1 23 12/29/70 12/29/70
D-10082 24 46 12/30/70 12/30/70
D-10083 47 €9 12/30/70 12/31/70
D-10084 70 92 12/31/70 12/31/70
D-10085 93 115 01/01/70 01/02/71
D-10086 116 138 01/02/71 01/02/71
D-10087 139 161 01/03/71 01/03/71
D-10088 162 184 01/03/71 01/04/71
DR03044 DS03044 D-10089 1 23 01/04/71 01/05/71
D-10090 24 46 01/05/71 01/06/71
D-10091 47 69 01/06/71 01/07/71
D-10092 70 92 01/08/71 01/08/71
D-10093 93 115 01/09/71 01/10/71
D-10094 116 138 01/09/71 01/10/71
D-10095 139 161 01/11/71 01/11/71
DR0O3045 DS03045 D-10096 1 25 01/11/71 01/11/71
' D-10098 26 48 01/13/71 01/14/71
D-10099 49 71 01/14/71 01/15/71
D-10100 72 94 01/21/71 01/21/71
D-10102 95 127 01/15/71 01/16/71
D-10103 128 140 01/17/81 01/18/71

[T



DR03046

DR03047

DRO3048

DR0O3049

DR0O3050

DRO3051

DR0O3052

DR0O3053

DR0O3054

DS03046

DS03047

DS03048

DS03049

DS03050

D503051

DS03052

DS(03053

DS03054

D-10104
D-10105
D-10106

D-12939
D-129%942
D-12934
D-12905
D-12933
D-12936

D-12935
D-12938
D-12937
D-12913
D-12%11
D-12541

D-12912
D-12907
D-12908
D-12931
D-12904
D-12916

D-12914
D-12919
D-12920
D-12918
D-13671
D-12932

D-12910
D-12509
D-12%06
D-12915
D-12903

D-12940
D-12930
D-12917
D-12927
D-12928
D-12925

D-12926
D-12923
D-12924
D-12928
D-12943
D-13670

D-13668
D-13668
D-13667
D-13666
D-12665
D-12664

24
47

24
53
76
99
122

24
47
70
95
116

24
47
70
93
118

24
47
70
93
116

22
45
68
91

25
49
72
96
120

25
49
73
57
121

23
47
70
93
116

23
46
69

23
52
75
98
121
145

23
46
69
94
115
138

23
46
69
92
117
140

23
46
69
92
115
138

21
44
67
90
114

24
48
71
95
119
143

24
48
72
96
120
144

23
46
69
92
115
138

01/18/71
01/19/71
01/22/71

12/16/70
12/17/70
12/21/70
12/21/70
12/21/70
12/22/70

12/24/70
12/26/70
12/28/70
12/31/70
01/02/71
01/03/71

01/03/71
01/04/71
01/07/71
01/08/71
01/11/71
01/13/71

01/15/71
01/17/71
01/18/71
01/18/71
01/19/71
01/21/71

01/22/71
01/22/71
01/23/71
01/24/71
01/27/71

01/24/71
01/26/71
01/27/71
01/28/71
01/29/71
01/30/71

02/01/71
02/02/71
02/03/71
02/04/71
02/04/71
02/06/71

02/08/71
02/10/71
02/11/71
02/12/71
02/13/71
02/14/71

01/18/71
01/20/71
01/22/71

12/17/70
12/18/70
12/21/70
12/22/70
12/22/70
12/23/70

12/25/70
12/26/70
12/28/70
01/01/71
01/03/71
01/03/71

01/04/71
01/05/71
01/08/71
01/09/71
01/12/71
01/14/71

01/16/71
01/18/71
01/18/71
01/18/71
01/20/71
01/21/71

01/22/71
01/23/71
01/24/71
01/25/71
01/28/71

01/25/71
01/27/71
01/28/71
01/29/71
01/30/71
01/31/71

02/02/71
02/03/71
02/04/71
02/05/71
02/05/71
062/07/71

02/10/71
02/11/71
02/12/71
02/13/71
02/14/71
02/15/71




DRO3055

DRO3056

DS03055

DS03056

D-13€63
D-13662
D-13679
D-13681
D-13680
D-13677

D-13678
D-13676
D-13682
D-13674
D-13675
D-13673
D-13672

24
47
71
95
118

24
47
70
94
117
141

23
46
70
94
117
140

23
46
69
93
116
140
ie3

02/15/71
02/16/71
02/25/71
03/02/71
03/07/71
04/18/71

04/19/71
04/20/71
04/21/71
04/21/71
05/15/71
05/15/71
05/16/71

02/16/71
02/17/71
02/26/71
03/03/71
03/08/71
04/19/71

04/20/71
04/21/71
04/22/71
04/22/71
05/15/71
05/16/71
05/17/71



REQ. AGENT RAND NO. ACQ. AGENT

EXPLORER 42
W
X-RAY ALL SKY SURVEY
DAILY SUMMARY DATA

70-107A-01A, B, C

Data Set -0lA consists of one executable systems program tape. Data
Set -01B consists of one source library tape. These tapes are 800 BPI,
EBGDgi? 9-track, and were created on an IBM 360 computer. Data Set -01C
consists of 90 Daily Summary Data tapes. Thirty of eése tapes are 800
BPI and 60 of them are 1600 BPI. All of the tapes are 9-track, binary,
multi-filed, created on an IBM 360 computer. These taﬁes contain standard

labels without Y or Z numbers.

70-107A-01A~_ (9ﬂﬂwk’

STANDARD LABEL

D# c# FILES (VOL=SER) TIME SPAN
D-10071 c-11321 1 20350 |
70-107A-01B
D-10072 C-11322 1 21280

70-107A-01C (800 BPI)

D-10073 C-11323 29 20350 12/19/70 - 12/20/70
D-10074 C-11324 23 20997 12/21/70 - 12/21/70
D-10075 C-11325 23 21409 12/21/70 - 12/22/70
D-10076 C-11326 23 22136 12/23/70 - 12/23/70
D-10077 C-11327 23 22137 12/23/70 - 12/24/70
D-10078 C-11328 23 21289 ' 12/26/70 - 12/27/70
D-10079 C-11329 23 20350 12/28/70 - 12/28/70
D-10080 €-11330 23 20997 12/28/70 - 12/28/70
D;IOdél C-11331 23 21289 12/29/70 - 12/29/70




STANDARD LABEL

D# ch FILES (VOL=SER)
D-10082 C-11332 23 72137
b
D-10083 C-1133 23 71409
; cvM>>‘
D-10085 C-11335; 23 21280
£, C- "(} 5£
D-10087 C-11337 23 20999
£7 C,((?ﬁﬁ e
D-10089 —C=11339/ 23 71289
D-10090 C-11340 - 23 72136
D-10091 Cc-11341/ 23 71280
D-10092 C-113427 23 20350
D-10093 C-11343., 23 20997
D-10094 C-11344~ 23 71289
D-10095  C-11345/ 23 72136
et SNy, 8
D-10098 Cc-11347.. 23 22137
D-10099 C-113487 23 71409
D-10100 C-11349 ~ 23 72136
D-18101 23
D-10102 C-11351/ 23 22137
D-10103 c-113527 23 72136
D-10104 C-11353~ 23 71409
D-10105 C-11354 /7 23 20350
D-10106 c-11355 7 23+ 71280
70-107A-01C (1600 BPI)
D-12903 C-12743. 24 72137
D-12904 C-12744- 25 21289
D-12905 C-12745 /23 71041
D-12906 C-127461£ 23 22136
D-12907 Cc-12747/ 23 20994
D-12908 C-12748~ 23 21041
D-12909 C-12749/ 23 21408
( .
D-12910 C-12750/ 21 21409
D-12911 C-12751/ 23 22137

TIME SPAN
12/30/70 - 12/30/70
12/30/70 - 12/31/70

1/01/70 - 1/02/71
1/03/71 - 1/03/71
1/04/71 - 1/05/71
1/05/71 - 1/06/71
1/06/71 - 1/07/71
1/08/71 - 1/08/71
1/08/71 - 1/09/71
1/09/71 - 1/10/71
%?}};;},- 1/11/?1
1/13/71 - 1/14/71
1/14/71 - 1/15/71
i/21/71 - 1/21/71
VAR T YA
Y7/ - 1/18/78
1/18/71 - 1/18/71
1/19/71 - 1/20/71
1/22/71 - 1/22/71
1/27/71 - 1/28/71
1/11/71 - 1/12/71
12/21/70 - 12/22/70
1/23/71 - 1/%3/71
1/04/71 - 1/05/71
1/07/71 - 1/08/71
1/55771 - 1/5§§71
C1/22/71 - 1/22)71
1/02/71 - 1/03/71



——

Ei
D-12912
>D-12913
' D-12914
'D-12915
D-12916
D-12917
D-12918
D-12919
D-12920
D-12923
D-12924
D-12925
D-12926
D-12927
D-12928
D-12929
D-12930
D-12931
D-12932
D-12933
D-12934
D-12935
D-12936
D-12937
D-12938
D-12939
D-12940
D-12941

D-12942

C#

C-12752/
c-;2753/’
C-12754
C-12755
C-12756~
C-12757~
C-12758 -
C-12759 7
C-127607
C-12761 7
c-12762 /
C-12783 -
C-12764 <
C-12765/

C-127667

C-12767~

C-12768

C-127697
C-12770/
c-127717
C-12772 7

C-12773~

C-12774/

C-12775~7

c-12776/
c-12777 7
c-12778 7/
c-12779/

C-12780 -

FILES
23
23
23
23
23
23
23
23
23
24
24
24
24
24
24
24
24
23
23
23
23
23
24
23
23
23
24
23

29

STANDARD LABEL
(VOL=SER)

71289
22136
20996
21289
20350
21408
21282
21409
71409
71280
20996
21409
21280
71252
22137
20996
22137
20994
20350
72136
70348
21041
70343
20998
22137
71252
20350
71409

21252

TIME SPAN
1/03/71 - 1/04/71
12/31/70 - 1/01/71
1/15/71 - 1/16/71
1/24/71 - 1/25/71
1/13/71 - 1/14/71
1/27/71 - 1/28/71
1/18/71 - 1/18/71
1/17/71 - 1/18/71
1/18/71 - 1/18/71
2/02/71 - 2/03/71
2/03/71 - 2/04/71
1/30/71 - 1/31/71
2/01/71 - 2/02/71
1/28/71 - 1/29/71
1/29/71 - 1/30/71
2/04/71 - 2/05/71
1/26/71 - 1/27/71
1/08/71 - 1/09/71
1/21/71 - 1/21/71
12/21/70 - 12/22/70
12/21/70 - 12/21/70
12/24/70 - 12/25/70
12/22/70 - 12/23/70
12/28/70 - 12/28/70
12/26/70 - 12/26/70
12/16/70 - 12/17/70
1/24/7% - 1/25/71
1/03/71 - 1/03/71
12/17/70 - 12/18/70




it

D-12943.

D-13662
D-13663
D-12664
D-12665
D-13666
D-13667
D-13668
D-13669
D-13670
D-13671
D-13672
D-13673
D-13674
D-13675
D-13676
D-13677
D-13678
D-13679
D-13680
D-13681

D-13682

C#

C-12781~

K,

C-12782

c-12783/
C-12784 /
C-12785~
C-127867
C-12787 -
C-12788 7
C-127897
C-12790/
C-127917/
c-127927
C-12793
C-12794 /
C-12795

C-12796 /
C-12797
C-12798/
c-12799/
C-12800'

C-128017

C-12802

FILES
24
24
23
23
23

23

23

23

23

24

23

24

24

24

23

23

23

23

24

23

24

23

STANDARD LABEL

VOL=SER
21280

21289
22137
Y1523
Y1522
Z0342
20994
20996
20997
20998
22137
Y1523
20350
22135
22136
Y1521
21409
21284
22135
Y1515
20340

20348

TIME SPAN
2/04/71 - 2/05/71
2/16/71 - 2/17/71
2/15/71 - 2/16/71
2/14/71 - 2/15/71
2/13/71 - 2/14/71
2/12/71 - 2/13/71
2/11/71 - 2/12/71
2/09/71 - 2/10/71
2/10/71 - 2/11/71

- 2/06/71 - 2/07/71
1/19/71 - 1/20/71
5/16/71 - 5/17/71
5/15/71 - 5/16/71
4/21/71 - 4/22/71
5/15/71 - 5/15/71
4/20/71 - 4/21/71
4/18/71 - 4/19/71
4/19/71 - ‘4/20/71
2/25/71 - 2/26/71
3/03/71 - 3/08/71
3/02/71 - 3/03/71
4/2471 - 4/28/T1



Data Set Name:

SAS.P100.0RBITNx.+R

The data set is fixed blocke, 45 bytes/logical record and 10 logical

records/physical record.

(RECFM=FB, LRECL=45, BLKSIZE=450)

LOGICAL RECORD FORMAT

ITEM

1.

2.

Actual Orbit ID

Start time for orbit
in days and fraction
of days since Jan. 0,
1970. (see Documentation)

. Stop time for orbit

(see documentation)

. Stations number

Minor frame LO
Minor frame HI
Minor frame MAX
Sub frame LO

Sub frame HI

Sub frame MAX
Orbit station word

LENGTH

(IN BYTES)

5

8

[ ST SS T N I SN S S S

POSITION
IN RECORD
(BYTES) TYPE
1- 5 EBCDIC
6-13 Double
binary
14-21 Double
binary
22-25 Binary
26-29 Binary
30-33 Binary
34-37 Binary
38-39 Binary
40-41 Binary
42-43 Binary
44-45 Binary

Characters

precision

precision

integer

integer
integer

integer .

integer
integer
integer
integer



Aptil 1, 1975

To: Memo for the record
From: Data Set Processing Group

Subject: Release of DD10071 (70-107A-01A).

Please release DD10071 and the corresponding dupe DC11321. This data
set, is being released at the request of the responsible Acquisition
Scientist. The tape contains a dump of the object modules on disk and
is not useable by anyone except the experimenter. Data set 70-107A-01B
contains the source decks for these object modules snd would be_mnre

useful to the user than data set 0lA.

- p— -
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I.0 INTRODUCTION

This document describes the automatic computer processing system
which was developed and is now in use at AS&E for reducing and

analyzing data from the UHURU X-ray astronomy satellite.

The satellite scans the sky by spinning slowly (12 min. period)
with collimated detectors looking out approximately perpendicular
to the spin axis. The spin axis is held fixed in the sky for about

a day at a time, during which a =‘f_10O band about the equator of

the spin axis is scanned (see fig. 1). Star and sun sensors pro-
vide aspect data so that we can determine later where the detectors

were pointing versus time.

Our primary data reduction cobjective is to superimpose the X-ray
data from the 120 or so sweeps through a day's 100 band. The
superposition is equivalent to a single sweep through the band
with total observing time of one day. This increases our sensiti-
vity in that band greatly over what we could obtain from a single
twelve minute sweep. Essential to performing this superposition
is solving the aspect of the satellite and obtaining an analytic
rotational equation of motion which allows the data from many
different sweeps to be precisely registered with respect to each
other. Other objectives of the system are to detect and locate
X-ray sources in the data, and to obtain X-ray spectra of these

sources.

An overall flowchart of the UHURU processing system is shown in
Figure 2. The input data for the processing are contained in three
sets: the telemetry tape, the ephemeris tape and the control card
deck. The UHURU processing system is contained on another tape.
The results of the processing are preserved on the SASA Qutput

Tape. Further processing can be done by reading the contents of
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the Output Tape back onto a disk, accessing the desired data set,
and processing it further, either with a portion of the standard

SASA program library under different control parameters, or with a
new program written to accomplish the specialized needs of the
user. Such a new program cannot be written without detailed know-
ledge of the file structure of the data sets in the SASA Qutput Tape.
The structure of these files is described in a series of documents

under preparation at AS&E

The processing system embodied in the SASA system library is
described in Section II; the general nature of the data sets contained
in the SASA Qutput Tape is outlined in Section III, and a guide to the
resulting hard copy data sets (printout and plots) is given in

Section IV.
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Figure 1 - Band of the sky swept out by the UHURU X-ray detectors during
a satellite spin. The fields of view are indicated as the FWHM of each
collimator. The angular position (@) of a detector is the relative location
in this band withrespect to a fixed direction in the sky (A). This coordinate

is called the azimuth of the detector.




DIGITAL TELEMETRY EPHEMERIS TAPE
TAPE FROM GSFC/IPD* FROM GSFC

CONTROL CARD
INFROMATION

SASA P100,P130
PROGRAMS

-[BM 360740
AT ASSE.
CAMBRIDGE, MASS,

DIRECT
ACCESS
FORMATTED

TELEMETRY &
EPHEMERIS
TAPE

VIA AIR CARGO
70 GSFC

SASA
SYSTEM
LIBRARY
TAPE

SASA P230,P260
P300.P400,P500 IBM 360/95,/75,
P600.P750.P760 OR/65 AT GSFC

PROGRAMS

SASA
OUTPUT
DATA
TAPE

SASA
OUT PUT
PLOT TAPE

*GSFC/IPD: GODDARD SPACE FLIGHT CENTER / INFORMATION PROCESSING DIVISION

Figure 2. TUThuru (SAS-A) Data System Flow Chart




II. PROCESSING SYSTEM LIBRARY DESCRIPTION

Normal production processing proceeds sequentially through 15
procedures designated as follows;

Typical Run Time For
One Day's Data (min.)

IBM 360/95 360/40

P100 Telemetry tape-to-disk--———=wcomemmmem 180 min, "~ °
P110 Orhit index definition ligt-=r—m—ecmmmamuaa o 1 min.

P130 Ephemeris tape-to-disk-======-—mmemcmacu_= 15 min.

P230 Star Identification=--m=mmmmm-mmm-- 25 1250 min. .~ P
P260 Rotational Equation of Motion----- 2 140 min.

P300 X-ray superposition---—=————mm=—- 2 120 min.

P400 X-ray Peakfit--——————cc—mmmmae - 2 120 min.

P500 Crossing Window-=rm====——meemeoo 1 60 min.

P600 3-Sigma Processor----==e=—c—ac-- 2 20 min.

P750 Spectrum Analysis-=—-c-memmm———— 1 60 min.
P760 Energy Calibration 1

P310* Decimal X-ray Dump
P920* Plot raw star & X-ray data
P930* Hex dump of T/M disk
P360 System data set utility (unload) --- 1
Total: 37 1966

*QOptional, not normally used

P10Q - Telemetry Tape-To-Disk

This procedure reads the telemetry tape provided by GSFC (Goddard
Space Flight Center) corresponding to one scan of the sky, with
the spin axis nominally fixed. The data corresponding to one scan
are called a data group, and can be up to two days' duration, but
it normally covers about 24 hours or 15 orbits. The procedure
screens out bad data, creates dummy fill-in data and blocks the
data in proper order on a disk. It also checks the signal switching
state of the instrument to assure valid data, by examining the

telltales.

P110 - Orbit Index Definition List
For the data group being processed, this procedure lists the

correspondence between universal time in days and decimal
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numbers. This is needed to execute some of the other programs
properly because the data set may be defined by one of these

variables, while the user knows another variable.

P130 ~ Ephemeris Tape~To-Disk

An orbital ephemeris tape for the satellite is supplied by GSFC.
This procedure reads that tape and extracts the required ephemeris
data for the time interval included in the data group being
processed. These data are required for determining whether the
detectors are looking at the earth or sky, and whether night or
daytime sky is being viewed; also for eliminating data taken in

the South Atlantic anomaly.

P230 - Star Identification (refer to Figure 3)

This procedure comprises the bulk of the processing system.
Aspect data are identified and star (sun) pulses are recognized in
the star (sun) sensor data. Using our knowledge of the star sensor
reticle pattern, and estimates of the location of the satellite spin
axis and spin rate, the procedure compares the observed pattern of
star pulses with the expected pattern it generates from a star
catalog contained as a permanent data set in the system (1950
equinox). Fifth magnitude or brighter stars from the SAO catalog
are used. Elab'orate iterative procedures are used to reject false
star identifications and accept additional good ones. The result
is a solution accurate to order Oo. 1 for the spin axis, determined
about every ten minutes of satellite real-time, as well as a 1%
determination of the average spin rate. This "rough" solution with
the sighting times of the accepted star pulses and star identifica-

tions is stored for input to P260,

P260 - Rotational Equation of Motion (refer to Figure 3)
In this procedure the X-ray data spin-to-spin superposition interval
is defined. A refined analytic solution for the rotational motion of

the satellite must be available for the entire interval. This can be
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up to 72 hours in duration, but the satellite spin axis must not
have drifted more than 30 on the sky or the subsequent super-
position will be broken up into several subintervals. Normally a
data group is named "R00171", for example, which stands for
revolution 00171 (orbit). This would be the orbit number of the
beginning of the data group. If the spin axis drifts more than 30,
the system performs several superpositions named, for example,
RO0O171, ROO171A and so on. The spin axis drift is limited to 30

in each group.

A model of rotation including first-order spin rate change, second-
order drift in spin axis location, and torque-free precession
amplitude, frequency and phase is fit to the aspect sensor data.
The torque-free precession is a perturbation on the rotation of the
satellite, due to the effect of a rotor spinning in the same direction
as the spin axis in the satellite. The solution typically is precise
to about £15 arc seconds in azimuth (angle about the spin axis, 9)
and a few arc minutes in elevation (angle from the plane perpendicular
to the spin axis, é). It is described by a few constants of the
equation of motion which are stored in a file for later use., Then,
the superposition intervals are calculated according to the criteria

specified above.

P300 - X-ray Superposition (refer to Figure 3)

An array is created, representing the average 3600 circle scanned

by the detector during a superposition interval, broken into 4320
(1080) elements of azimuth of 5' (20') each for the 1/2° (5°) detector.
Each X-ray data word is added to the array element corresponding

to the location on the sky of the detector at the time the data word
was collected as calculated from the equation of motion solution,

In this way, the X-ray data are superimposed over many spins of

the satellite. The result is an array of count rate versus azimuth
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Figure 3 - The processing of data is schematically illustrated.

Star sensor

data is extracted from the telemetry data which was stored on magnetic

disks and an equation of motion for the X-ray detectors is determined. Using

this, the X-ray data which is on the telemetry disk as count rates vs. time

can be transformed to count rate vs. azimuth. The data from a single spin

axis orientation are summed {superimposed) increasing the signal to noise

ratio and then these data are scanned for statistically significant peaks

. . . . . 2 .
which are fit to the collimator response using a minimum x“ technique.
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with total exposure of order one day. As the data from each spin
of the satellite are collected for superposition, the single spin
data are scanned for possible peaks which are listed on an output

file SPINPKS for future reference by the P600 3-Sigma program.

P400 - X-ray Peakfit

The objective of this procedure is to detect true X-ray sources

and measure their location in azimuth and their intensity. Noise
spikes are rejected, and confused regions of high source density
are identified. Extended sources are detected, and an estimate of
their width is made. An output file of lines of source position
(azimuth) is generated. Figure 4 shows a plot of all the lines
obtained from many different days' scans. Intersecting lines from

several different days are used to obtain accurate source locations.

P500 - Crossing Window

This procedure inverts the equation of motion so th«::lt for a given
azimuth all time intervals, or windows, when that azimuth was in
the field of view of each detector are calculated, for all times
when there is a valid equation of motion and no subcom gaps.

These windows are used as inputs to P750.

P600 - 3-Sigma Processor

For each suspected peak from a single spin of the satellite, the

T/M data are examined to see if there is a statistically significant
peak and if so the data are fit to the collimator response to determine
the location and strength of the X-ray source. This information is
recorded in an output file SASA. P600. THREESIG. RCXXX. If the
source is one contained in a reference catalog of known strong

sources stored in the system, it is so identified.

P750 - Spectrum Analysis
The 8-channel pulse height data for each source in the P400 lines
file are extracted and printed out for each pass over the source.

1f more than 67 counts in channel 3 are observed from the source,
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a rough fit to power law, exponential and blackbody spectra is
done. Then the PHA data are summed over the entire superposition
interval and a rough fit is done. These results are printed only.
The printout is stored in binders at AS&E in room 638. It is

generally known as the "bulk output".

P760 - Energy Calibration

When the telltales indicate that the onboard ]E‘e55 calibration
sources are activated, the PHA system gain is measured and
printed out. Experience has shown the gain to vary by about 4%
for different days, mostly due to normal temperature excursions.

Extreme temperatures are expected to cause greater gain shifts.

P910 - XRAYDUMP

The XRAYDUMP procedure is used to produce a time sequenced
listing of part of the UHURU telemetry data (the X-ray data words
only) formatted so as to be readily usable by the investigator.

The program can produce such a listing from either raw telemetry
tapes or from the SASA. P100. MINFRAME. RXXXXX file produced by

the tape-to-disk program onto & 2314 disk pack. Program inputs are:
a code to indicate whether telemetry is from disk or tape, start and
stop times, and threshold levels for total counts per telemetry frame,

balow which output listing is suppressed.

P920 - Plot Raw Star and X-ray Data
A utility routine allowing graphic display of the raw data. Not

normally used in production processing.

P930 - Hex Dump of Telemetry Disk
Generates a hexadecimal dump of the telemetry data (selected
syllables). Useful for debugging. Also is the only access to

commutated data. Not normally used in production processing.




P960-P970 - System Data Set Utility (Unload)
The P960 and P970 programs are used to automatically load and
unload UHURU data batches between 2314 disk pack and magnetic

tape.

The P960 program is used primarily at AS&E in Cambridge to:
1. Unload tape-to-disk (P100) data and Ephemeris data (P130) to
tape to be sent to GSFC for further processing through the UHURU

Production Processing System.

2. Load completed UHURU data batches from GSFC to 2314 disk

at AS&E for summary investigation and more detailed final processing.

The P970 program is used exclusively at GSFC and is at the heart
of the UHURU Automatic Processing System. The program is used to:
1. Load UHURU data batches onto available 2314 scratch volumes

and catalog their location for further processing.

2. Load and ready the UHURU operating system on the /65, /75,
or /95 computers at GSFC

3. Load an UHURU data batch as in 'l' and load a temporary copy

of a shortened version of the UHURU Automatic Processing System

to scratch 2314 volumes.

4. Automatically unload finished UHURU data from 2314 scratch

volumes to magnetic tape for shipment to AS&E.

5. Unload new copies of the UHURU Automatic Processing System

to magnetic tape after update and SASA system library maintenance.

Both the P960 and P970 programs are used in conjunction with
rather complicated catalog procedures for IBM 360. Information
and description of these procedures are available from the UHURU

group at AS&E in Cambridge.
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III. OUTPUT TAPE DESCRIPTION

The SASA Output Tape is an image of a 2314~type disk containing
a series of files listed below. The name of each file is in the

following format:

SASA, PXXX. XXXXXXX. RKXXXX
(a) (b) (c)

(@) Processing step which created the file

(b) Name of file

.(c) Starting orbit number of telemetry data group
The files are:

SASA. P100. ORBITINX. RXXXXX
DEFINITION OF RANGE OF TELEMETRY PROCESSED
USED BY P110, P130, P230, P260, P300, P500, P600, P750, P760
SASA. P100. MINFRAME. RGO
MINOR FRAMES OF TELEMETRY DATA
USED BY P110, P230, P300, P600, P750, P760
SASA. P100, SUBFRAME, RXXXXX
SUBCOMMUTATED TELEMETRY DATA
USED BY P110
SASA. P100. SUBGPSX1. RXCXXX
SUBCOM GAPS FOR SIDE 1
USED BY P300
SASA. P100. SUBGPSX2. RXOOXX
SUBCOM GAPS FOR SIDE 2
USED BY P300

SASA. P130. EPHEMERIS. RXXXX
POSITION, VELOCITY EPHEMERIS DATA
USED BY P230,P300

SASA. P230, FINPOINT. RXXXXX
TRIPLET TABLE OF IDENTIFIED STARS (3 POINTS PER STAR)
USED BY P260
SASA, P230. RGHPOINT. RX0OXX
ROUGH SPIN AXIS POSITION FOR EACH TRIPLET TABLE OF
IDENTIFIED STARS
USED BY P260

SASA. P260. EQMCNSTS. RGO

CONSTANTS FOR THE ROTATIONAL EQUATION OF MOTION
USED BY P300, P500, P600

HI-1
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SASA.

SASA.

SASA.

SASA.

SASA.

SASA.

SASA.

SASA,

SASA.

SASA.

SASA.

SASA.

III-2

P260. SUPINTVS. RXXXXX
DEFINITION OF STABLE SUPERPOSITION PERIODS

USED BY P300

P300., CURNTSUP. RXXXXX

DEFINITION OF CURRENT SUPERPOSITION PERIOD BEING
PROCESSED

USED BY P400, P500, P600, P750, P760

P300. XSPINPKS. ROOOX

SINGLE PASS 3-SIGMA PEAKS ABOVE XRAY BACKGROUND

USED BY P500, P600

P300.XSUPDATA. RCOOXK

SUPERIMPOSED DATA FOR SIDE 1 AND SIDE 2

USED BY P400

P300. XIGPSCMB. RIXXXX

SIDE 1 SUPERPOSITION GAPS - COMBINATION OF ALL TYPES
MERGED

TYSED BY P500

P300.X1GPSIND. RXXXXX

SIDE 1 SUPERPOSITION GAPS - EACH GAP FLAGGED (EARTH-
BLOCK, SUBCOM ETC. )

USED BY P750, P760

P300. X2 GPSCMB. RXXXXX

SIDE 2 SUPERPOSITION GAPS - COMBINATION OF ALL TYPES
MERGED

USED BY P500

P300. X2 GPSIND. RIXOGKX

SIDE 2 SUPERPOSITION GAPS - EACH GAP FLAGGED (EARTH-

BLOCK, SUBCOM ETC.)
USED BY P750, P760

P400. CURNTLIN. ROOXX
LINES OF POSITION FROM SUPERIMPOSED XRAY DATA
USED BY P500, P600, P750

P400. XXSKYSUM. ROOXKX
EDITED SUPERIMPOSED DATA WITH NOISE REMOVED

P500. FLAREPKS. ROXXXX
SINGLE PASS XRAY FLARE EVENTS

P600. THREESIG. RXXXXX
FILE OF FITTED SINGLE PASS 3-SIGMA XRAY PEAKS




IV HARD COPY DATA SET DESCRIPTION

This section describes the printout and plots produced by the
SASA data processing system. These hard copy data sets are

stored at AS&E in the UHURU data room (638).

P100 Tape-To-Disk

The data are put on the disk by orbit groups. Usually these
groups represent a day's worth of data. The tape-to-disk output
lists each telemetry ground station receiving data within each
orbit and shows where the data has had "parity" errors, undeter-
minable "parity" ("parity" check is done by comparing a frame of
T/M data with a word within the next frame whose contents are a
fixed function of the data content of the frame), frame sync errors,

bit slip errors, and where there are data gaps. *

There is a listing of gaps at the end of the tape-to-disk (P100).
These are times during which the data are not used in the super-
position - long calibration, short calibration, radioactive cali-
bration, PSD disabled, background anticoincidence disabled, PHA
serial, and electronics cross switched. The existence of one of
these conditions is determined by reading bits in the subcommutated
data (telltales) indicating the logic and power switching state of

the instrument. These gaps are called subcom gaps.

P110 - Orbit Index Definition List

The orbit index is a one page summary of the orbits in a data
group. TFor each orbit the following information is given;

SEQ NO ~ sequence number of orbit within orbit group

*See document S2-0-43 "NASA SAS-A Satellite System Design and

Interface Requirements", Johns Hopkins University Applied Physics
Laboratory, April 1968,
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ACTUAL IDENT. - five digit orbit name

STA. NO. - telemetry receiving station number where data was
recorded, this is not always correct.

DURATION - length of orbit in seconds
START TIME - start time in universal time in days since Jan 0, 1970
STOP TIME - stop time in same units as START TIME

SUBCOM FRAMES - total number of subcom frames and the number
of the first and last. Subcom frames contain subcommutative
telemetry data.

MINOR FRAMES - total number of minor frames and the number of
the first and last. The input to the rawplot program is the minor
frame number.

DATA QUALITY - percent of good data to total; this is not accurate.

P130 - Ephemeris Tape-To-Disk

For each second of the data in a data group the following information

is given:

DAY 1970 day of the year 1970 in universal time

DAY 1971 day of the year 1971 in universal time

SECONDS seconds of the day in universal time

DAY SECONDS day and fraction of a day in universal time since
Jan 0, 1970

XY, 2 the direction cosines of the position of the
satellite in celestial coordinates relative to the
earth.

EARTH RADIUS half angular size of the earth

P230 - Star Identification
The first page is a summary for an orbit of data telling when the
satellite was in night and day, and for night, when each side was

looking at earth and sky.

There follow the summary sheets for each set of star sightings
identified. Each solution is identified by year and day of the

data, orbit number (ACT. ORBIT=), solution number within orbit
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(SET=) and date of processing. The parameters of the solution
follow: spin axis position, spin rate, and phase. The phase is
given by TZERO, the time at which the star sensor on side one
passes zero azimuth, defined by a meridian passing through the
spin axis direction and the vernal equinox. TOTAL SPIN AXIS DEV
is the estimated error of the spin axis position in degrees of arc.
Following the spin axis and phase information is a table of the
identified stars giving for each one: SAO number, visual magni-
tude, position, sighting times in seconds (Tl, T2, T3 correspond to
transit times past the 3 slits of the star sensor reticle), which
side of the satellite saw the star(SENSOR A=side 1=0. SOX—ray
collimator), elevation in the field of view of the star sensor
(positive elevation is towards spin axis direction), relative azimuth,
and local spin rate (defined imprecisely by the separation of the

first and third star pulses, T3-Tl).

P260 - Rotational Equation of Motion

The program first produces a "rough fit" in which simple quadratic
functions are fit to the spin rate and spin axis right ascension and
declination. This preliminary fit is used to define superposition
intervals and a "superposition coordinate system" (detailed below)
and to reject individual star solutions which appear faulty. There

is a page of output for each of the three least square solutions

2
+A
2t 3t where 4,

is the spin rate and t is the time in seconds referenced from the

giving the parameters of the fit, e.g. o =Al +A

center of the superposition interval.

The final form of the equation of motion solution involves two semi-
empirical equations which are fit to the individual star sightings.
These equations describe the position of the "center" of the side
one star sensor (i.e. g0° from the spin axis, midway between the

first and third slits of the sensor). The relevant offsets to relate



this to the X-ray collimator centers can be obtained from AS&E
personnel. The equations give azimuth () and elevation @b)ina
right handed spherical coordinate system fixed in space whose

pole (b = +900) is given by the average spin axis for the superposition
interval and whose zero of azimuth is defined by the meridian
passing through the pole and the vernal equinox. This coordinate
system is defined separately for each superposition interval, and

is the basis for the superposition of X-ray data from successive
spins. A separate fit is done for each orbit, thus, as many sets

of constants are given as there are orbits in the superposition
interval. Each page is headed by the definition of the superposition
interval: the start and stop times (U.T.) and the average spin axis

which defines the coordinate system.

For each orbit the following information is given:

1) Orbit number. A plus sign indicates that the tape recorder
playback occurred during the data interval. This is further described
by a “GAP" in the status column, followed by a START and STOP

time for the gap, and by two extra constants for each equation

describing the interpolation over the gap.

2) STATUS - NITE - all data as of the time of writing is night-time
data.
GOOD - the equation for ® or ¢ is to be believed.

*k*+% - the equation for ® or & could not be fit,
3) START & STOP time - the time interval during which the
solution is valid

4) STARS - the number of stars identified. The numbers preceding
THETA and PHI are the number of stars used in the respective fits.
5) PARAMETER & CONSTANTS: the variable in question, followed

by the constants necessary to calculate it:
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w wl fw2*t w3*t2 rough fit spin rate
2
a=al + a2*t + a3*t

6§ =861 +82*% + 5 3*':2 rough fit spin axis location

6 = Al + AZ*t + A3*t2
tA4*sin (BO*AIO +A5)
+A6*t*sin (90*A10+A7)
+A8*t2*sin(eo*A10+A9)
+H(tj) *(A11+A12*t)
+ corrections for drift and precession
where
9 is the position of identified star in the average co-ord
system
H{tj) = 0 for t< tj
=] for t= tj

tj = time of tape recorder playback

The equation for ¢ is similar to the equation for & since the
corrections for drift and precession involves information which the
rough fit cannot provide, an iterative analysis is developed be-
tween the 8 and 4 equations to calculate the corrections which are
of the order 2 arc mins. in general. For details consult A&SE

personnel.

In all these equations, the time t is referenced to the center of
the superposition interval:
t=U.T. -t
m
t = (U. T. START + U.T. STOP)/2.

There are some small higher-order corrections to the above

equations; for further details consult AS&E personnel.

The equation of motion produces six CALCOMP plots. The first
three show the behavior of the spin rate and spin axis right
ascension and declination as a function of U.T. The fourth is a

"map" of spin axis right ascension vs. declination, with time tic
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marks. These first four plots correspond to the "rough fit"
described above. The last two plots show the quality of the de-
tailed equation of motion by comparing the positions of the observed
stars with the fit equations for theta and phi as a function of U. T.
The theta plot shows the difference (DELTA THETA) between the

azimuth @ (as defined in 5 above) and a function A*t where A

represents the average spin rate. The phi plot represents the

actual elevation ¢ as defined above.

P300 - Superposition Program

The printout begins with a dump of the ORBIT-INDEX file which is
qualified by the name "ORBDEF!. This contains a description of
the orbits to be included in the superposition, i.e. orbit numbers,
start and stop times, number of frames of data. This is followed
by a listing of the program control parameters, some of which are
input via cards to control program execution. The control param-
eters are qualified by the name "CTLDTA". The next group of data
printed out are the start and stop times of the equation of motion
for each orbit of data included in the superposition. Included in
this list are the start and stop times of the gaps in the
superposition due to the South Atlantic Anomaly. The above print-
out is for diagnostic purposes and usually is of no importance to

the user.

A new page of printout labeled "Table of Earthblocking for Super-
position Period from to . " indicates the beginning
of useful printout. This page is labeled "PAGE 1" in the upper

right hand corner of the printout. It contains a list of times when
the X-ray detectors are blocked by the earth and therefore these

times are not included in the superposition.

Page 2 is a table of "SUBCOM GAPS". These are gaps introduced
in the superposition due to the S. A, Anomaly, Earthblocking,

manually input gaps and subcom gaps from P100. On page 3 a

[



table of gaps is listed which is the result of combining all of the
gaps on pages 1 and 2. It is the set of gaps which is actually

used in determining what data are superimposed from the data group.
| The following output indicates the actual execution of the super-
position phase of the program. Data from a single spin of the
satellite are collected and tested for statistically significant

peaks. As data are collected, the procedure which calculates the
direction of the X-ray detectors (COORDS) is called and at each
orbit boundary this procedure prints a message giving the relative
orbit number and the start and stop time for the EQM. When a

single spin of data (covering 3600) has been collected, the procedure
which tests for peaks is invoked. This is indicated by the message
"SINGLE PASS 3 SIGMA X-RAY PEAKS" followed by the average number
of counts per bin in each side of the experiment and then a list of
the peaks in the data. These peaks are also written onto a file
SASA. P300. XSPINPKS. ROXXX for use by programs P500 and P600Q.

The processing of data and the subsequent printout continue in this
way until the end of the superposition which is indicated by the
message "SUPERPOSITION OVER AT XXXXX FRAMES".

A new page is started and the superimposed data are printed out

with the bin numbers, number of courts, and number of minor frames
(BIN) (COUNTS) {T)

of exposure listed. The data for side 1 are listed (4320 bins) fol-
lowed by the data for side 2 (1080 bins). These data are also written
onto a file (SASA. P300. XSUPDATA. ROOXKX)

Several additional files are created during the execution of P300.

These were discussed in Section III.

P400- X-ray Peakfit
A. _Printed QOutput:

The contents of the superposition program file SUPDEFX are printed

out giving the start and stop time of the superposition interval, the
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average spin axis coordinates and spin rate. This is followed by a

title page "X1" which is a misnomer since the next page of output is
the list of interesting objects possibly observable during the super-

position interval. This list gives the object name, its coordinates
in degrees of R. A. and Decl., and the elevation and azimuth in
degrees for the current spin axis orientation. (Note in spacecraft
coordinates the X-ray detectors X1 and X2 are at elevations of

10. 118 and -lo. 228 respectively.) The interesting objects list per-
tains to both side 1 and side 2. Immediately following this list is
a list of the side 1 superposition data. The values given are bin
numbers (12 bins per degree), the count rate (cts/sec) and exposure

time (sec) for that bin.

The results of background estimates are listed on the next page.

The background bin (3° width) number, the background rate (cts/sec)
and its uncertainty are given. This is followed by the printed output
describing the attempt to fit suspected peaks to the collimator
response. First a sliding centroid test is made in which the integral
count rate in a collimator width is calculated for various peak
locations starting from low azimuth to high azimuth. If a significant
positive excess in a collimator width is found, a centroid is cal-
culated from the finite difference of adjacent half widths. Listed
first are the counts and exposure times in a collimator half width
and the difference in rates. The rollimator location is incremented
by one bin until a peak is detected and then finer divisions are
used. For significant peaks the centroid fit is made and the

results are printed out - azimuth of the centroid and uncertainty

(the uncertainty is underestimated by about a factor of two)

and an estimate of the peak amplitude and its uncertainty. The
local background rate is also calculated and printed out, and the
number of sigma in the peak are given. For peaks which appear
extended a test is made by checking for an increase in the number

of sigmas in a region of more than one collimator width. If there is

an increase, then a fit to a uniform extended source is made which
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2
results in printout listing the assumed width in degrees, the x
for the fit, and a centroid for the extended emission. If the peak

contains enough o's (2.4 side 1) then the data are fit to a triangle

response, using a linearized iterative maximum likelihood technique.

2
The results of this fit are given for each iteration and the best x
value for azimuth and amplitude are summarized after a row of

asterisks.

The above printout occurs for each suspected peak in the side 1
data. This is followed by the title page "X2" which is in tumn
followed by printout similar to that for side 1: the superposition
data, potential peaks list, background summary, details of

individual peak fits. (For side 2, a peak must contain more than the
2. 0c's to be fit to a triangle response.)

After the side 2 printout a summary of the peaks which have been
successfully fit to the collimator response is given. This summary
is repeated several times as tearoff sheets for various users. The
summary gives the superposition interval, the spin axis coordinates
and the azimuthal offset for this spin axis orientation (60). For
each fitted peak (source) the azimuth and uncertainty, the R. A.

and Decl. of the line of position pivot point, the observed intensity
and uncertainty are given. (Note the pivot point is the location in
space through which a great circle through the spin axis passes
which corresponds to the line of position of the source as deter-
mined by the peak. This line of position has length of 10° due to
the collimator acceptance angle. (The pivot point is offset from the
center of the line of position by —10. 352 for side 1 and -OO. 728 for
side 2)). Also listed are the elevation, local background rate and
status flags for each peak. The elevation is the X1 or X2 collimator
offsets if the source was detected only on one side, or an estimate
of true source elevation if it was seen on both sides. The status

flags indicate if an X1-X2 correlation has been made.
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P400 - X-ray Peakfit
B. Plotted Output:
The side 1 (OD. 5 FWHM) X-ray superposition data are plotted in

cts/sec vs. azimuth from 0° to 360°. For peaks which have

been identified and fit by the P400 program a triangular response
is also plotted. Special symbols are plotted as a function of
azimuth to indicate the location of interesting objects within the
collimator field of view (FOV). The displacement of these symbols
from the azimuth axis indicates the elevation of the object. This
X1 data plot is followed by a plot in which every four bins of X1
data are summed. No triangles or symbols are plotted. Following
the summed X1 data plot detailed plots of the regions about each

fitted peak are made. The fitted triangle is also plotted,

The side 2 (5°, 0 FWHM) X-ray superposition data are plotted .

similarly

P500 - Crossing Window

The first page lists the version of the procedure used and the gaps
table. The version number indicates which solution for the equation
of motion has been assumed (VERSION ONE old version, VERSION
TWO new version). If this printout is not present, then it is the

old version. Under GAP A is a list of gaps that is a combination

of subcom gaps, and gaps introduced in the superposition for the
one-half degree FWHM collimator and under GAP B for the five
degree FWHM. This 1s the same list that appears on page 3 of
P300.

The next page or pages is the SUMMARY OF CROSSING TIMES. The
period of time covered is indicated by 'CROSSING TIMES START AT
DAY’ and CROSSING TIMES ENDS AT DAY' where the times are given
in universal time since Jan 0, 1970. AVERAGE OMEGA is the spin
rate of the satellite, AVERAGE ALPHA is the right ascension, and
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AVERAGE DELTA is the declination.

For each peak {CURRENT LINE) the following information is given:

THETA the azimuth of the peak
DELTA THETA the uncertainty of the peak
X RAY SIDE the sideswhere side one is 1/2 degree FWHM

and side two is 5 degrees FWHM

ORBIT NO each orbit within the period is listed
separately followed by

T1, T2 the sighting times in milliseconds of the
peaks that were used in the superposition
The next summary is the TABULATION OF FLARE EVENTS. This is
an early version of the three sigma program. It processes signi-
ficant single peak passes to see if they correspond to @ source or

if they are noise.

P600 - Trisigma Processor

The first page of output from this program is a list of the strong
known sources, and for those which are observable during the
superposition interval, the azimuth and elevation expected. On
the following pages (1 per peak) the output consists of the record
of this procedure's attempt to find significant excesses where the
possibility of such peaks has been flagged by the SUPERPOSITION

program P300. The version number specified in the first line

indicates which solution for the equation of motion has been assumed

(Old - Ver. 3, New - Ver. 4). The approximate azimuth of the
suspected peak and the maximum time of occurrence are called
"THETA" and "SPIN STOP TIME". The program iteratively determines
the correct time corresponding to "THETA" and then sets time bounds
which will bracket the expected peak by +2 collimator widths.

Status flags "STATUS OF PEAK TIME" indicate if a valid solution to
the equation of motion exists at that time. "00" indicates valid

results: "01" or "10" mean that there is no time corresponding to
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the azimuth 8 which is included in the equation of motion. The
experiment side (X1 or X2) is indicated by "SIDE=";00000000 means
side X1, 10000000 means side X2.

Following the words "CHECK DATA FOR NOISE..." the number of
data points,the estimated data point number of the peak,and the
data point number limits corresponding to the collimator width are
listed. The local background is then estimated excluding the data
near the peak. (Values are in counts/bin.) The data are scanned
for noise spikes which are eliminated and then the peak is found
again by making a running avérage of five data points. The peak
location and the collimator half width values are again listed

after "RE-EVALUATE THE BACKGROUND..." and then the data are
listed. Values of -1 indicate either noise which has to be supressed
or data drop out. The local background is again estimated excluding
the peak region and then a test is made for data points with rates
more than 2¢ above the local background. "TEST=" the number of
counts which must be exceeded (l.e. 20 above background) and
"NUM" is the number of data points which exceed TEST. If NUM
is less than 2, the data is considered not to contain & significant
peak and the message "THIS PEAK IS NOT SIGNIFICANT" is printed.
If NUM is greater or equal to 2, a centroid fit is attempted using
the method of a running average (sliding centroid). For each
possible peak in the data a test is made for significance with a
message printed out ejther:

8. "SIGNIFICANT ZERO. " followed by the centroid time as
a day and fraction, relative data bin number of centroid,
azimuth corresponding {not modulo 360) to the centroid
time, the total number of counts and data bins included
in the full width of the collimator and the number of
sigmas above local background in this peak.

b.  "DISTRIBUTION ABOUT", time bin, "IS NOT SIGNIFICANT"
followed by the total counts and bins and the number of
sigmas above local background. There must be more than
3. 0o to be considered a significant peak.
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There may be more than one point in the data selected which gives
a zero in the sliding centroid calculation, thus the messages given
above may appear more than once. In determining the best estimate
of the centroid, a parabolic interpolation formula is used. If

there is an invalid set of data for this fit the message, "THERE IS
NO VALID SOLUTION TO THE PARABOLIC INTERPOLATION FORMULA,
THIS CENTROID SKIPPED" is printed and the zero is ignored. If
any significant centroid is found then the centroid calculation
results in the weighted average value of all significant centroid
locations. This location and the weighted value of the number of
o's are listed with the message, "CENTROID CALCULATION RESULTS"
followed by the time (day, fraction) data bin number, azimuth

(mod. 360), status for the azimuth, average number of counts

above local background, uncertainty in this average, number of
sigmas above local background. If no significant centroid is found
the messages "THE DIFFERENCE DOES NOT GO THROUGH ZERO" -
and "NO CENTROID FIT FOR THIS PEAK" are printed.

If a centroid is found the program next fits a triangular response
to the data taking the centroid fit as a first estimate for the mini-
mum x2 fitting procedure. After the message "BEGIN MINIMUM
CHI SQUARED FIT TO TRIANGLE RESPONSE" is printed the initial
parameters are listed - AMPLITUDE is in counts/bin above a fixed
background (7.5 cts/sec side 1, 20. 0 cts/sec side 2). BIN NUM.
is the relative data bin number of the peak, CHISQRD is the value
of xz for these parameter values. Also listed on this line are the
relative bin numbers of data used in fit, the number of degrees of
freedom, the number of sigmas used to test data (DIFFM) and the
number of data points which are more than DIFFM sigmas away from
the expected values based on the centroid fit initial parameters.
If more than the statistically expected number of data points are

out of range (DIFFM), then the triangle fit is suppressed. Other-
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wise an lterative minimum xz search is made, the values of
AMPLITUDE, BIN NUM. and CHISQRD are printed out for each

step of the search, LAMDA is a parameter of the gradient expansion
algorithm used to get a decrease in CHISQRD. When minimum xz
is found the triangle fit results are given, they are the peak time
(day, fraction), the azimuth {and status), the bin number and un-
certainty, the amplitude and uncertainty, x2 per degree of freedom,
the number of degrees of freedom, and the collimator width in bins.
If there is no convergence of the minimum x2 fit then a message is

printed "THE TRIANGLE FIT DOES NOT CONVERGE. NO FIT MADE".

The above fits are made for each suspected peak. The end of the
list of peaks is followed by the message "END OF SPIN PEAKS FILE."
On a new page the "TRISIGMA SUMMARY" is printed. The heading
lists the program version number, the superposition period, the

spin axis and the orbit numbers. Then for each peak successfully
fit {either centroid or triangle) the fit results are printed. The out-

put columns are as labeled with the following additional information.

The amplitudes are in cts/sec as determined by the fit, the intensities

(also i‘n cts/sec) are the corrected intensities for known sources
taking elevation effects into account. For peaks not identified
with unique source the intensity is listed as zero. Backgrounds
listed are local as calculated in the program; however, in the
triangle fit fixed background rates are used (7.5 cts/sec side 1,
20. 0 cts/sec side 2). CHISQ is per degree of freedom and the
source type is "NEW" if the azimuth of the peak is more than +5¢
away from any known source. "NO." is the number of known
sources with azimuths within +50 of the peak.

P750 - Spectrum Analysis

The output is arranged in order of the azimuth angle of the source as
listed in the lines file. For each pass (i.e. "crossing window"} on

a given source, the program will access the 8-channel pulse height
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analyzer (PHA) data for the central 2/3 of the collimator width and
also for approximately six collimator widths on either side to cal-

culate the background. For each pass which shows the source

strong enough, one block of computer printout is produced, including:

A) A table of counts and times for each PHA channel giving {1

through 8)
1. Source counts accumulated in given TIME
2. TIME (of source cts.) given in milliseconds
3. BKGD COUNTS accumulated in given TIME
4, TIME (of bkgd. cts.) given in milliseconds
5. C/S ABOVE BKGDjsource counting rate and statistical

one-sigma error in counts per
6. STD DEVIATION Jsecond

These numbers are also given for the X1 or X2 window (2-6 keV)
WARNING: Do not use channel one. It is contaminated by

electronic noise.

B) TRIANGLE CORRECTION FACTOR: This is the multiplier needed
if absolute counting rates or normalization factor is needed. It is

normally about 1.5, reflecting the fact that only the center 2/3 of

the triangular collimator response was used (full triangle would

correspond to a factor of 2. 0).

C) STATISTICAL ERROR OF NORM. FACTOR refers to error due just
to Poisson counting statistics on the normalization coefficient of

the spectral fit.

D) The best rough fit spectra are then found by a minimum—x2

comparison of the PHA data with a table of computed spectra for a
grid of values for temperature, power law, and cutoff energy. The
values of xz for each set of parameters is displayed in a table for

each spectral type:
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BREMSSTRAHLUNG —jtemperature: (10 to 200 by 10) x lOBoK

\L cutoff: 0 to 4 keV by 1 keV

POWER LAW —— spectral energy index: 0.2 to 4.0 by 0.2
Ak cutoff: 0 to 4 keV by 1 keV
6
BLACK BODY —} temperature: (5 to 100 by 5) x 10" °K

cutoff = 0 keV
For each spectral type, the two best choices (i.e. lowest xz) of
parameters are printed out, along with the predicted counting rate.
It should be noted that only channels 2-8 are used in the fit, due

to excess noise in channel 1.

For each pass in which the source was not strong enough to allow

a spectral fit, the counts observed in both the crossing window

and the background in channels 1 8 and the respective accumulation
times (in milliseconds} are printed in an abbreviated format: bkgd
channels 1-8, bkgd X1 or X2, source time, source channels 1-8.

(No background subtraction is deone at this point.)

For all passes on a given source, the source and background counts
are accumulated and a spectrum is fit to the summed data. The
format is the same as for a single pass. This summed spectra is
the last one printed out with the given azimuth angle. (It can also

be recognized by the greatly increased exposure times. )

It should be noted that due to the coarseness of the grid used and
lack of pulse shape discriminator efficiency corrections, the results
of the rough fit should not be used as quantitatively correct. A
more detailed study of source specira requires feeding the counting
rate and sigma values listed into the FINEFIT spectrum program. [t
should also be noted that an auxiliary spectrum program exists
which can substitute for P750 when much of the rest of the SAS

data system (e.g. aspect solution) has not been run (see Memo
EJS-26),
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P760 - Energy Calibration
The first page of the calibration program gives the start and stop
times of the superposition period

'LIST OF SUBCOM GAPS FROM TO ‘.

Then follows a list of subcom gaps and gaps introduced in the
superposition. This table corresponds to the table of page two of

the superpositicn.

The second page is divided into two tables, 'LOOKING AT SKY' and
LOOKING AT EARTH'. The background is calculated using the spin
before or the spin after. The BACKGROUND COUNTS and TIME in
milliseconds and the CALIBRATION COUNTS AND TIME are given

for each side.

Page three gives the data and the sun angle. The data qualified
by CALX and what follows that is for diagnostic purposes and is of
no importance to the user. The next userul printout starts with
DAY where day is in universal time since Jan 0, 1970. What
follows is:

SIDE just side 1, then side 2

ENERGY CORRECTION FACTOR number close to 1, relative gain
or pulse height analyzers compared
to nominal pre-flight measured
value, It is required for use in
FINEFIT spectrum program.

NORMALIZATION FACTOR conversion factor from assumed
intznsity to observed counts and
computed by minimum chi square.

CHI SQUARE minimum chi square for fit.

Then for each of the eight channels and side one and/or side two is

given:

CENTRAL ENERGY midpoint of energy band in keV

CHANNEL WIDTH full width of channel in keV

OBS. COUNTS counts above background accumu-
lated during calibration interval
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ERROR uncertainty in counts

PREDICTED COUNTS best fit to the data based on
findings of the system, with
small modifications based on
prelaunch on ground calculations.

P910 - XRAYDUMP

The output of the XRAYDUMP program is a time sequenced listing

of UHURU telemetry data. The following information is contained

in the output. Day of data, time of telemetry syllable in seconds,

frame no., flags for frame sync, bit slip and quality word errors,

X1 and X2 counts by channel, pulse height analyzer data (PH1, PH2).

If there are any 'ones' in the flags, the data contains errors. If
the flags are all 'zero’, there can still be noise spikes, since not
all errors are detected by checks on the frame sync, bit slip or

quality word ("parity").

P920 - Ploct Raw Star and X-ray Data

Each 12 minutes of data is plotted on an 18" long plot. At the left
of the plot the orbit number and the start time of the plot are printed
out. The 12 minutes of data are divided into 4 segments of 3
minutes each and are plotted one above the other. The following

data are contained in the plot:

Xl: 1/2O collimator, integral window 2.4 to 6.9 keV.actual counts
every 0. 096 sec are plotted on a scale of 25 counts per half inch.
This corresponds to 260. 4 cts/sec per half inch, with saturation of

the plot occurring at this level.

S1; Aspect sensor on the 1/2° collimator side of the experiment.

Digital levels from 0 to 10 are plotted every 0. 048 seconds. Levels
from 11 to 15 are saturated on the plot at level 10, corresponding to
a half inch., The aspect information contains both star and sun sen-
sor data which can usually be distinguished from each other by pat-

tern recognition. - Stars give 3 pulses of order . 15 sec duration
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with the first and third pulse separated by 10 seconds at the
nominal 0, SO/sec spin rate, The sun gives as many as 18 pulses
of order 1 sec duration spread over 90 seconds at the nominal
0.5° spin rate. Sun pulses generally saturate in amplitude, while

the height of star pulses depends on the individual star magnitudes.

X2: 5 collimator, integral window 2-6 keV. Actual counts every
0. 384 seconds are plotted on a scale of 100 counts per half inch.
This corresponds to 260. 4 cts/sec per half inch with saturation of

the plot occurring at this level.

0
S52: Aspect sensor on the 5 collimator side of the experiment.

Plot same as Sl.

Note that the times on the plot itself at the left of each segment
and along the axes, are accurate, and the 3 and 12 minutes

quoted above are only approximate to order 1 or 2 seconds.

P930 - Hex Dump of T/M Disk

Output: Output is fairly self-explanatory. One line is printed per
minor frame giving the following information:

UT time in seconds of day {page header gives the day number of

the mission. Days are numbered sequentially since January 0, 1970).
Minor frame number (within the major frame)

Whether the status bits for the frame indicate realtime (RT) or play-
back (PB) data.

Number of sync errors in the data (column is headed SE).
Number of bit slip errors in the data (Column is headed BS).

The requested syllables in hexadecimal (each column is headed

with the syllable number).

The first ten bits of the STATUS_ADD field created by the tape-to-
disk program (P100). This field gives data quality information.
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Bit 1 on indicates that this is the last frame before a data gap.
Bit 2 on indicates that this is the first frame after a data gap.
Bit 3 on (SHOULD NOT APPEAR IN THIS PRINTOUT} dummy frame.
Bit 4 on Frame has frame sync errors.

Bit 5 on Frame has bit slip errors.

Bit 6 on Unused

Bit 7 on Definite parity error in first half of frame

Bit 8 on Definite parity error in second half of frame

Bit 9 on undeterminable parity in first half of frame

Bit 10 on undeterminable parity in second half of frame.

In addition there is a self-explanatory line, containing major frame

number, for each major frame.
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UHURU DATA SsT DESCRIPTION

TV SASA. P100. ORrRuLTNX. &R .
(where &R mus. e replaced by the (starting) orbit number ior

the

data group.

SOURC: "ND PURPOSE:

This

diata set is used as an index to randomly access the minor

frame :.ta and the subframe data setl of the data group and is gene-
rate.. oy Pl00 (the cape-to-disk program) as it derives these two other
data sc.3 from the telemetry tape.

In the production UHURU system, this data set is wrigten by
P10, wie tapo-to-disk, program. It is read by '

P110

2130

p230

P260

P300

P500-

P600

P750

P760
CORMAT .

This
group. Each

Orbit index listing program . N
Ephemeris tape-to-disk program

Star identification program

Rotational equation of motion program

X-ray superposition program ' %
Crossing window program ‘
Three sigma processiﬁg program
Spectrum analysis program ;
Energy calibration program

data sets contains one record for each orbit in the data
record contains the following information:

ACTUAL CRBIT _ ID

The five digit orbit number for this orbit

UTORB_START

STATION_NO.

The starting time for this orbit2 in days and fraction of
a day since January 0, 1970.

The statior number is ;Sually given as -5 for concatenated
data, th¢ normal case.’ If only data from a single station
was us2d ftor this batch, the identifying number for that
station :» jiven. During tape recorder cperation the number
5 was ;ive .




'he chivee items below are used as indices for referencing the mincr
rramecs file.

The first minor frame of the first orbit of the batch is num-
~21¢ 1. The minor frames are numbered consecutively within each
¢ it, and dummys are inserted in place of any missing minor frames
and. assigned numbers; thus, within each orbit, there is a continuous
linear correspondence between time and minor frame number. Dummy
minor frames are not supplied, however, for the gap between orbits.
The first minor frame of each orbit after the first orbit of the
watch s numbered one plus the number of the last minor frame of the
previous orbit,

ihe minor frame data set is sequentially organized in one-track
1.-o.ds with each track containing 30 minor frames. To retrieve a
particular minor frame from disk, one can compute the corresponding
recor’ number as '

record number = integral part of | minor‘fgame numbe r ) - 11

MINOR_"RAME_-LO
T first minor frame number for this orbit

MIKNG M RBAME_HIGH
The last minor frame number for this orbit

MINOr_i'RAME_MAX

The number of minor frames in this orbit

The following three items are used as indices in referencing the
subframe data set in a manner similar to that used for referencing the
minor frames. Since this data set is not presently used, I will not
go intc further detail. '

SUn_FRAME_IO
SUB_FRAME_HI

SUB_FRAME_MAX

ARBIT..5TATUS

“mis item contains 16 bit flags. It was ingluded by the person
0 originated the format of this data set in case it would be needed
‘'es. I am not sure if any of the bits are used or what théy are used
L0,




o eioal Foraat:

usedin writing this data set is:
R ELTIAF= ek

The DD statement

SR nrpsRoe, ELEOREITING NEIEE
FROLEIE.T oA R i r o ot
' o | ) 0 . PR " s ad vt :
Cio® A.300000000 908070000 1 000000006 :0R0000 00 00000 0¢ 00 000000U00000GGCOE.
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wnere &R represents the data group (starting orbit) number, and
£0PB represents the number of tracks needed for the data set.

A DD statement suitable for reading this data set is
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where &R represents the data group number

The record format for this data set is given by:
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-6~
NOTE 1: The subframe data set is not used in the UHURU production system
NOTEZ: While the tape.recorder in the spacecraft was working,the starﬂng and
stopping times were those associated with the beginning and end of the data in
the tape recorder load. Since tape recorder failure, the starting time represents
the time during this orbit that the Quito station (number 005) started receiving
good telemetry, and the stopping time represents the time when the last station
before Quito received its last good frame of telemetry.
NOTE 3: The spacecraft tape recorder was operational during about the first
700 orbits. During this time, as the spacecraft passed the Quito station, it
would dump the accumulated data for the last orbit. After tape Irecorder failure,
data from the spacecraft has been collected in real time at each of the approximately
half dozen stations. "Concatenated data" refers to the combined real~time

telemetry from these stations.
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UHURU DETA SET DESCRIPTION

NAME: Raw Telemetry tape
sOURCE & PURPOSE:

The raw telemetry tape is generated by NASA-GSFC. It contains
the raw data from the spacecraft, as recorded by the tracking stations.
N%S3 assigns UT times to the data, subcommutates the subom data, and
adds identifying ; information such as orbit number, station number,etc.
The tape may be either written at GSFC and sent to AS&E.over tele-
paone lines or written here by the PDP-9. 1In the production UHURU
3tem, this tape is read only by P100, the tape~to-disk program.

FORMAT : |

j
Tapes written at GSFC are 7 track; those written at AS&E are 9
track, where each 8-bit character has the two leading’' bits set to
zero. In either case, the tape appears to the computer to be a
7 track tape when read. Therefore the format is described in those
terms.

The tape consists of several files, separated from one another
by tape markss Each file contains the data from a single pass over
a tracking station in a single mode (realtime or playback). There
are four tape marks after the last fale. Prior to tape recorder
failure, there are often two realtime data files per pass., After tape
recorder failure, all the data is realtime and there is always one
file per pass.

Each record contains 1152 6-bit characters. There are 4 types
of records:

L. Tape ID record - appears at the beginning of eagh tape

2. File ID records - appears at the beginning of each file
(also referred to as "orbit header record")

3. Minor frame record - contains 8 minor frames of telemetry
data, plus associated times and flags

4. Subcom record - containg subcommutated data from a single
major frame.

The record formats are as follows:

hﬁmwm R ('-'.\:;"l“-"'-""";"'“"'" . ;"_r"‘"-'“.*"'r"';‘! ) , s
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1. Tape ID Record

6-Bit
Characters

1-5

6~9

10-11
12-14
15-16
17-13
19

20-1152

2. File 1d Record

6-5.t Characters

12-17

16

19-22

23-26

27-3%

37-3F

36-39

40-1152

" Information

International Code

Edit Tape #

Year of Digitation(70,71)

Day of Digitation{1-365}
A/D Operator ID

A/D Line #

"0 for Experimenter's Tape

Blanks (60)

Information

Edit Eile Numbe r

Analog Tape Number
Analog File Number
Station Number

Date of Recording (YYMMDD)
Shift Number

Analog Start Time (HHMM)
Analog Stop Time

Orbit Number

Clock Calibration ({(+XXX)

Clock TapeCharacter

Blanks (60g)

Comment

satellite # label
Ssequential order of
tapes written by IPD
{(not necessarily

chronological)

at IPD

at IPD

at IPD

Comment

File # within present
tape

1 to 9999
1 to 99

|
at ground Station

At ground station

GMT

If possible



G2

Mir.oi Data Reqord

8 Minor Fremes of T .ta (each 140 characters) followed by 192
Zero Bits

Muno: Data Frame

Characters Information
1-128 Minor Frame (96 syllables of data)
129-132 Data Status

133-140 Ground Time -{format shown above)
“'.!‘ V- y . .
R - [
Daca Status

Bit # Information
|
1,2,3 Data Type / 0=R/T Stop Commutator Flags
7 1=p/B
4-9 Minor Frame Counter 0-63
10 _ ' =Time decoder F2
i1 Time flagsy #0 Minor Frame counter corrected
12 #0 =2 Ground Time corrected .
L.-8 Frame Sync Errors
19-24 Bit Slip Information

217 frame syncs are adjusted to be perfect if necessary by GSFC
after frame sync errors counted.

4. Suocom Record ' |

Characters Information

i-140 Start of Sequence Identifier (see below)
141-280 AS&E Subcom Frame . |
281-420 APL Subcom Frame #1
421-560 APL Subcom Frame #2

561-730 Digital Subcom Frame #1




Characters Information

701-840 Digital Subcom Frame #2
841-980 DM Frame #1

981-1020 DM Frame #2 '
1010-1152 Zeroes

Start of Sequence Identifier

Characters Information

1-4 Inverted Minor Frame Sync Pattern i
5-8 1st Minor Frame Count (right adjusted)
9-12 Last Minor Frame Count (right adjusted}
13-3¢ 4o zZero Fill

SE,APL,etc. Subcom Frame

Crharacters Information

1-4 Frame Sync Pattern

5-92 Subcom Data: 512 bits & last 16 bits zero fill
93-124 Data Types 1| [

0 for R/T for“P/B and stop com.
Flags for each minor fkame

125-128 Zero Fill
129-132 Major Frame Counter 20 bits (right adjusted)

133-140 Ground Time at Start of Major Frame

e e
L] T L L N R W SR PR S S




in a normai sequence (no data dropouts), each file (after the
‘..¢ ID record) is arranged as follows:

Subcom record
8 minor frame records
Subcom record
8 minor frame records

ete,

If there is a data dropout , the remainder of the minor frames
in the record will be padded with 20g characters. If the dropout
occurs at the end of a minor frame record, there will follow a re-
cord consisting entirely of 204 characters. If the data is picked
4ap within the same major frame, the following record' will be another
minor frame record, starting wich the first good minor frame, whether
or not that minor frame is number (1 + a multiple of 8). Thus, in
this case, minor frame #64 may not appear at the end of a minor
frame record. 1In this case, the remaimnder of the last record will
be paaded with zeroes.

Tf the data after a drdpout is picked up in a succeeding major
frame, the dropout will be followed by a subcom record for the major
frame in which the data is picked up, followed by a minor frame that
begins with the first good minor frame.

The last minor frame record in a file will be filled out, if
necessary, with zeroes.
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UHURU DATA SuT DESCRIPTION

Niooo SASA. P100. SUBFRAME.. &R

W &R 1L raplaced by the (starting) orbit number for the .ata
group

w0 RCE & PURPOSE: ’

.5 data sat cuntains the subcommutated data that has been lifted from the raw
data and put into a separate data set. It is created by P100 (tape-to-disk) and it
.8 not used by any other programs at present.

JORMAT:

Each major frame contains the subcommutated data from sixty -four minor frames;
it covers a time period of 49.152 seconds.

For each batch the number of the first major frame is zero and the major frames are
numuered consecutively within each orbit, with bad or missing frames padded, so
that within each orbit the time and major frame number increase linearly.
Dummy major frames are not supplied for gaps between orbits. Starting with the
second orbit, the first major frame of an orbit is the number of the last major
frame of the previous orbit plus one. The first subcom frame and the last subcom
frame of each orbit will not have 8ixty -four minor frames corresponding to them
urless the start and stop times of the orbit land on a subcom boundary.

Each record contains the following information:

UT ‘ the beginning time of the frame in days and fractioﬁ of a day since
January 0, 1970

MAJOR_COUNT number of subcoms on tape
MINOR_COUNT_START zero
MINOR_COUNT_END sixty-three
MINOR_POINT not filled in

SUBCOMS

— e



PHYSIC.iL, FORMAT:

DD for writing:
TOTRTL LD DSA=ESASALRIONL GG ANE L a VO e s B,

CACEE(CY L (9N UP UL o RLST ),V ISP (X FEDP L F T
where &R represents the orbit number for the data group and
&SUB is the number of CYL needed for the data set.

0D for reading: .
PR CazuAt W10 WSUBFRAME JRER WWOL=REF=SASA AR, OTSP= >
where &R represents the orbit number for the data group

Record Format

icCLARE SUBFIL FILE RECORN SEQUENTIAL KEYED OQUTPUT ENVIRONMENT (F(472)
REGIONAL(1) ) '

O1 SUBFRA ALTSNEN, 02 (UT FLOAT BINARY(53), (YAJOR_COUNT,
MINGR_COUNT_START, MINOR_COUNT_END} FIXED BINARKY (24,01},
4INF«”PGRNTMEI§ED BINARYEBl'Oiy SUBRCCMS{T7,64) BIT(8));

EULARE

T [ T I A e e
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vii . RU DATA SET DESCRIPTION

NA.ME: SASA.P100. MINFRAME. &R

(where &R is replaced by the {(starting) orbit number for *he Jata
group

SCGURCE & PURPOSE:

This data set is generated by P100 (the tape~to-disk program) from the raw data
tape. This data set contains the raw data from the spacecraft, that is, the date
from the star sensor, the sun sensor, and the X-ray sensors and the sub-commutated
data. |

in the production UHURU system, this data set is written by P100, the tape -to-disk
> cgram. It is read by '

P230 star identification program
10 X-ray superposition program
G three sigma processing program
P750 spectrum analysis program
P760 energy calibration program
FCRMAT;

This data set is usually accessed through the subroutine DRECTAC and TLRECD on
SASA. LOAD rather than directly. This relieves the user of the responsibility of
figuring out the blocking factor; he uses it as if it were unblocked. DRECTAC is
for random access, that is, when only the time is known. TLRECD is for
sequential access, that is, when the minor frame number is already ‘knowrf.

Lach minor frame is . 768 seconds long and contains 8 samples of X-1, ‘4 samples
of PH1-1-8, 2 samples of X-2 and PH2-1-8, 16 samples of aspect data, and 1
sample of housekecping data. b4 ™iwes feames = \W\GQ'w 'Frm

Yor each batch the number of the first minor frame is one and the minor frames are
umbered consecutively, within each orbit, with bad or missing frames padded, so
- .at, within each orbit the time and minor frame number inc-zase linearly, Dummy _ -
minor frames are not supplied for gaps between orbits. Starting wilth the second
orbit, the first minor frame of an orbit is the number of the last minor frame of the
previous orbit plus one. '

The minor frame data. set is sequentially organized in one track records with each
track containing 30 minor frames. To retrieve a particular minor frame without using
DRECTAC or TLRECD the record number is equal to the integral part of minor frame
number minus one divided by 30, Actually this particular record size means there is
one record per track on the 2311, two records per track on the 2314,

- f
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Each record contains the following information:

U'" is the beginnmg time of the frame in days and fraction of a day since ) Jan.0, 1970
MAJOR POINT is the number of the subcom frame that corresponds to the

minor frame.

STATUS contains the minor frame number within the major frame and the frame sync
erors. This information 1s used in the tape~to-disk program, but need not concern

the users.

STATUS_ADD

S POLI T

deordook R AR ROk KRR AR R SRRk R xRk Rk R A Rk R ek kR kR Rk kR Dy o F
/o2 TS TN STATUS_ADD ARE SET 1| WHEN THE FOLLOWING CONDITIONS HULD:—

/ -
/x=
/-
J =
/=
/¥
/%
/%
/%
/%
/%
[ %
/*
/=

)

O D <Hor i m

R

%

T

¢ AST GDODN MINDR FRAME REFORE NDATA "GAP; MAY HAVE PARITY SET
ST?ST GrOD MINOR FRAME AFTER DATA GAP3 MAY HAVE PARITY

CONDITION

T MY FRAME WITH CALCULATED EMBEDDED TIME
":NOR FRAME WITH FRAME SYNC ERRORS: TIME CORRECTED

CINOR FRAME WITH BIT SLIP ERRORSS
«CURRENTLY UNUSED)

DFFINTTE PARITY ERROR INTFIRST HALF OF MINOR FRAME
<= FINITE PARITY ERRORS IN LAST HALF OF 'MINOR FRAME
UNUETERMINABLE PARITY IN FIRST HALF OF MINOR FRAME
UNJETERMINABLE PARITY IN LAST HALF OF MINOR'FRAME — 7
11-24 (CURRENTLY UNUSED}

TIME CORRECTED

L T T L R

SET

/DK 07T

TR /DKWOT

*/DKWOCSH 5"
* /KW0064C
*/DKW00650
*/DKW00660
*/DKAOQETO

T % /DKW00680

*/DKWN0690C
¥ /DXWOOTO0

TR /DKWOOTLIO

*/DKWO0T20
* /OKW00730

“*/DKWOOT40

- ®/DKWOCT50

T i

DKWO0T60

LR Sk e e 1
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Prysical Format:

D2 card for writing

o’
J

TUrRA T SNSS L L0100 JMINTRAME LR £ ;
e rE . - - :' ™ 3 - ) ,VPL:RFF.:&ASA.R&R'
\\,E*as_YLv(SMIN,L’,?PRLSE) fLISP= vKEFP L, CELETE)

¢

where &R is the orbit number and &MIN is the number of kylinders
required for the data set.

DD card for reading

//MINFRA DO DSN=SASALPLOOLMINFRAMF JRER JVOL=REF=SASALRER, DISP=5HR

where &R is the orbit number

. Record Format

DECLARE MINFRA FILF RECORD KEYFD ENVIRONMENT (F(3340) REGIUﬁAL {1));
DECLARE 01 MAIN_DISK_RECD AL IGNED, 03 MAINFRX(30) ALIGNED,

15 ( UT FLOAT BINARY(53), MAJOR_POINT,

STATUS BIT(24), STATUS_ADD BITI24), o

FRAME (96) BIT(8)); R b
1
P
I -,
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\ |
.
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hrurbdobiind . v R o
I tSkaASA.PlDO.SUHGPSXI.R&R,VHL=REF=SASA.RER,DISR=(,KEEP},

UHURU DATA SET DESCRIPTION

NAME: SASA. P100. SUBGPSXL. R&R
SASA¢P100. SUBGPSX2. R&R

SOURCE & PURPOSE:

P100, the tape-to-disk program, checks each subcom record

as it goes from the tape to the disk for bits indicating the logic and power switching
state of the instrument. If one of these conditions exists, the data is not used in
superposition. This file is input to P300, the superposition program.

FORMAT:

each side.

UTl

uT2

TYPEGAPi

T ¥ o

There is one record for each subcom gap. There is a separate file for
The format of each recordis

the start time in days and fraction of a day since January 0, 1970;
it is 8 times . 768 sec before the bit first appears

i
the end time in days and fractions of a day since January 0, 1970;
it is 8 times . 768 secs after the bit last appears

Bit 1 on Long Calibration

Bit 2 on short calibration

Bit 3 on radioactive .calibration
Bit 4 on PSD disabled

Bit 5 on background disabled
Bit 9 on PHA serial

Bit 10 on side switched

DD for writng (MOD file preallocated in earlier step)

o A s e i b e b e e

/7 . : 00001200
/7 Mi‘=(l‘WFL=lB.BLKSIZE=180.RECFM=FHl.SPACE=(TRK.(&GAP'1}) 00001300
/700 00 L\uASASA.PlOO.SUBGPSXZ.R&R:VﬂL=REF=SﬂSA.R&R.DISP=(.KEEP). 00001400
{( QLdu*.UTl.SPACE;{TRK.(&GAP.liJ 00001500
B AR USN=SASALP100.SUBGPSX]1 REN, VEL=REF=SASALRER yD1SPEMGE 00001700
VA TR oY), DSN=SA5A.p;gq.suaspsxz.nt.uwog___:nw:sns;a.R&R.DISP=MGB 00001800
. Where &R represents the orbit number for the batch apd\ &GAP
{ : the number of tracks needed !
DD for readi g
° . é ..n.g PL0C.SUBGPSX1eRERVCL=REF=SASA.RER, CISP=SHR, 00000250 {
T IIGAPY 20 DSK=:rnALPiObe | R 00000260 |
‘ CCh=rt #NC=1 e : : {
[1GRP2 DG D4 =58SA.PLI0LSUBGPSX2.K6R, VOL=REF=SASA.RER,DISP=SHR, 00000300
//  C. o =iCFNO=I o 00000310 ;
where &R represents the orbit number for the batch' &
File Definition L
DECLARE GAPS 1 FILE RECORD SEQUENTIAL, i
GAPS 2 FILE RECORD SEQUENTIAL: /
. %
n-CLARE 0l GAPRECI ALIGNED, /* X1 SIDE =/ i::g;:gg §
' 02 (UT1,uUT2) FLOAT BINARY(S513), o £ IND>500 ;
T 02 TYPEGAPL BIT{16),. EIND2510 i
01 GAPRECZ2 ALIGNED, /%% X2 SIDE #*¥%x/ 5820 ‘.
0?2 (UT1,UT2) FLOAT BINARY(53), - , Finpzs20 5;
N2 TYPEGAP2 BRIT{YI6YS ND2 F
'«;
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UHURU DATA SET DESCRIPTION

NAME: SASA. P130. EPHEMERIS. R&R
. where the five digit (starting) orbit number must replace &R

SOURCE & PURPOSE:

The ephemeris tape-to-disk, P130 reads the tape supplied by GSFC and extracts
the required ephemeris data for the time interval included in the data group. This

file is called SASA. P130. EPHEMERIS. R&R.

GETEPH. This file is used by P230 and p300.

FORMAT:

ril A B

- There is one record per mlnute for the orbit group.

follows:

SUTTIME

POSITION (3)

o VELOCITY(3)

coordinates relative to the earth

PHYSICAL FORMAT:
DD card for writing

FAEPHEM DD DSN=SASALYL30LEPHEVRTS, ng.voL REF=SASARER DISP= (.<EEPI. :
f/ DCB={RECFM=FPR,LRrRY L= BZ,BLKSIIF 3?OI.SPﬂCr=(TRK.l8EPF 20)4RLSF)
f“- where &R is the orbit number and &EPH is the number of tracks

needed for the data sets.

DD card for reading
//HPHEM DD
/4 TLB=RrUFNO=E&BUF
where &R is the orbit number and &BUF is the number of buffers.

oMYA S5A.PLE3

— r.le Definition

the velocity vector of the satellite

This file can be accessed by use of

The format of the record is as

day in days and fraction of a day since January 0, 1970

e g e et e

~.

o DECLARE EPHEM FILE RECORD SEQUENTIAL-\ -
NTPUT,
2 OUTTIME FLCAT BINARY(S53), ~
2 POSITION(3) FLCAT  RINARY,
?

VELOCITY(3) FLOAT  BINARY;

SoTTINTe

Byt e

3 |

the coordinates of the position of the satellite in celestial

)‘.EPP—{EMRI S«RERyVOL=REF=5ASA.RER,DISP=5HR

POSITRONa ) | POOLTZCI3)
5 UL

!
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T octtyis
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SOURCE & PURPQOSE
A superposition interval is defined by the equation of motion as a time period in

which the satellite spin axis does not drift more than 3% on the sky so that the data
from successive spins may be summed. The average 360o circle scanned by the
aetector during a superposition is broken into 4320 (1080) elements of azimuth of

5'{20'} each for the 1/20(50) detector.

Each X-ray data word is added to thé array element corresponding to the location
on the sky of the detector at the time the data word was collected as calculated |
from the equation of motion solution. In this way, the X-ray data are superimposed
over many spins of the satellite. The result is an array of 6ount rate versus
azimuth with total exposure of order one day and this is written out as SASA, P3 00,

XSUPDATA. R&R.

e e Ay ©

KCAUNTS LTL YETA J
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UHURU DATA SET DESCRIPTION
NAME: SASA. P300. X1 GPSCMB. R&R

SASA. P300, X2 GPSC MB. R&R ‘
(where the five character ((starting)) orbit must replace &R)

— o —

| SOURCE & PURPOSE :
P300, the superposition program, combines the subclom gaps from the tape-to-disk
program (SASA. P100. SUBGPSX1. R&R and SASA. P100. SUBGPSXZ. R&R) with the manual
gaps, the earth-blocking gaps and South Atlantic anomaly gaps. These last two
kings of gaps are found by using COORDS, which calculates the direction of the
X-ray detectors using the output from the equation of motion (SASA. P260, EQMCNSTS, R&R).

These gaps are written out with each type of gap flagged (SASA. P300. X1GPSIND. R&R
and SASA. P300. X2GPSIND. R&R) and with all types merged. These gaps cover the
time interval given in SASA.P300. CURNTSUP.R&R. They are used by P500, the

cross-window program to eliminate bad times from the crossing window it puts in

SASA. P400, CURNLIN.R&R '

FORMAT:

TIME1  the start time in days and fraction of a day since January 0, 1970
r}

TIMEZ2 the stop time :n days and fraction of a day since January o, 1970

file definition |

DECLARE XRGAPL FILE RECORD SEQUENTIAL, | . '
XRGAP2 FILE RECORD SEQUENTIAL;,

ATCLARE 01 TIMES STATIC,
07 (TIMEL,TIME2) FLOAT BINARY (53);

nD cards for writing | |

0D COuw . OSN=SASA.P300.X1GPSCHB (RERGSUF VOL=REF=SASA-RERESUFy

J B GATL v
Iy }QH:(HLKSlZE=01601LRECL=0016vRECFM=FBo?UFNQfl’! \

; CDATFs P=(NEW,KFEP e
'y, ,PA;E-{IRK,(OIvl’oRLSE]vn[s W SASA.RGR&SUF!

ik RP2 GO GCUV.DSN=S‘ASA.P300.XZGPSCMB.RGRGSUF;VﬂL=REF=
// a;(;B=(BLKSIZE-‘-Olb‘O'.LRECL=0016 +RECFV=FB +BUFNG=11},
/1 SPACE= (I_FEK:(OL;II?RLSE)oel7SVP=(7NE?{;.KEE_?3” e

R

DD cards for reading

/X GAPL DD ns‘.N=5ASA.P300.XLGPS(.MB.RER&SUF,voLQREF-sASA R,;R‘
o e : = » DISP=
/it AP2 DD u>h=5¢§A,Pgoq,xgcpscwe.Rapasug.vaL=REF=snsn.@aR:o:sp=§:§

% TIMET . "\;’l{ _______I_‘:_,f,_\.r;i % |
! B

i ]
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UHURD DATA SbY JuoCRAZLILON

NAME: SASA, P300. X1 GPSIND. R&R
SASA. P300. X2 GPSIND. R&R

(where the five character (starting) orbit number for the batch must replace &R)

SOURCE & PURPOSE: P300, the $uperpositioh p_rogram, combinés the sub-con gaps
from the tape-to-disk (SASA.P100. SUBGPSX1.R&R and SASA. P100. SUBGPSKZ. R&R)

with the nominal gaps, the earth-blocking and South Anomaly gaps. These last

two kinds ofgaps are found by using COORDS, which calculates the direction of

the X-ray detectors using the output from the equation of motion (SASA. P260. EQMCNSTS.
R&R). These gaps are written out with each type of gap flagged and also with all

types merged (see SASA. P300.X1GPSCMB. R&R and SASA. P300. X2 GPSCMB. R&R).

These gaps cover the time interval given in SASA. P300. CURNTSUP. R&R. They are

used by the spectrum prodram to compute background times and the calibration

program to find calibration times.

FORMAT: There is one record for each subcom gap. There is a separéte file for
~.-i. side. The format of each record is
UTl ‘the start time in days and fraction of a day since January 0, 1970
UT2 the stop time in days and fraction of a day since January 0, 1970
TYPEGAP Bit 1 on long calibration
Bit 2 on short calibration
Bit 3 on radioactive calibration
Bit 4 on PSD disabled
Bit 5 on packground disabled
Bit 6 on earth blocking
Bit 7 on "nothing” used for manual gaps
Bit 8 on South Atlantic anomaly"
Bit 9 on PHA serial ‘ ~
Bit 10 on side switched '

LA A AN T R T -




: B N 11
& R

10 ERE GAP]] “1LE RECORD SEQUFNTML: /;;70.337,,“950290-
IFLLARE GApP2o» v TLE RECNR A SFQUFNTIAL; s /*70.337*/ 4980300
DRLLARS 01 GAPRE( L IGNED STATIC, . GAPS 190
02 fUTI,UTQl' FLOATY INARY(53). o " GAPS 200
o 32 TYPEsAp BIT(] ); GAPSBPIO
7T e T R BITH e --
e 1 or &C1 -=")Sf\-=$!t514!\.r":-)0.J(.l(_F’SIAI\ID.R«‘J‘MC
‘s RN <7!ZE=.I:‘O,LRECL R

.'_UF.VUL:RFF=SASA.R£R&SUF,
: = L STRECEN=py gy e ot

A s \:nt,(OL.lj.RLSEJ,

B et -

‘00000270;
=1), 00000250
DISP=(KEW.KEEPJ 000 0290
< i 'W.DSN=SASA.DPGO. . “ERESUF, 00400320,
) ng'KSIZE=0180,LREC 00! ’xgg? =§g.gggNéPF.VGL:%tk=SASA.d¢R&SU ’ 00d00330
'/ L= TRk Ivl) gy = . ! =L, : ‘ 0000340

~ T et (01, v“LEFJvDISP—tAFn.xEEP; 0
SRy Log ‘f'”fﬂg;, LCPE A o g ﬁufvaAt,:fwwwm “ﬁif?Taﬁfﬁﬂe
- a0 0.3 4" " A Mf -:Z"’i(i::'f’?z‘w_zx ﬂﬁ;ﬁjmf ! VOrzRE “SASA. G0 LYE
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NAME: SASA. P400. CURNTLIN. ROOIXX
(where X000 represents the ({starting)) orbit number for the batch)

R . } : . o .- FE -

FORMAT:
This data set contains one record for each peak successfully fitted, Each data
set contains the following information.

RA right ascension of the line of position \pivot point -
DICL declination of the line of position, pivot point
THETA azimuth of the peak (source) |

DTAETA uncertainty in the azimuth

PHI elevation of the source in the collimator if there is X1-X2 correlation
otherwise elevation of center of collimator

JPHI uncertainty in the elevation

| SI intensity of peak

DSI uncertainty in the intensity

BACKGROUND local background rate |

SXV vecor components of cross product of pivot point center vs. §pin axis
vector

SPECTRAL output 1&2 Bremsstrahlung, 3&4 Power Law, 5&6 Black Body

INDEX temperature (10 to 200 by 10) x 106 OK for Bremsstrahlung spectral

energy index 0.2 to 4.0 by 0.2 for Power Law temperature {5to 100 by 5) x
108 9K for Black Body | : . ,

EC cutoff 0 to 4 keV by 1 keV for Bremsstrahlung and Power Law
0 keV for Black Body

INTENSITY normalization coefficient
CHISQ chi square

the SPECTRAL output is from P750 and'gives the two best fits (lowest xz) for
each spectral type ;

,E‘;WIN DOW output crossing times from P500

T_ON time on in milliseconds of day
DT length of crossing in centiseconds of day
DAY day since January 0, 1970
N_CROSS_TIMES number of individual sightings of the source (number of cross _
window times)

e Ao b I — e M RO AT b 1.i,'_m'-‘r;f;.f."ﬂr?]‘.‘,ﬁ']'}'."i?m‘v'\.'f!'ifﬁ'?i'\'l"r"?WU’-'?\\'””'-u{"-ﬂ'!“'-" AL SRres ko iR Ia e sk
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o LINE_STATUS definition (LSB first):

Bit 1 on X2

Bit 2 on Binary

Bit 3 on X1-X2 correlated

Bit 4 on one peak fitted but may be extended
Bit 5 on night time data only (not accurate)
Bit 6 on production date

Bit 7 on confused region

Bit 8 not used

FILLER_CHARACTERS not used




SOURCE & PURPOSE:

SASA.P400.CURNTLIN.R&R is originated by P400, the peakfit pro-
gram and additional information is added by P500. the crossing
window program and P750, the spectrum program. This file con-
tains the location in azimuth and intensity of the X-Ray sources
found in the superinposed data (SASA.P300.XSUPOATA.R&R) . For
exch. line of position,P500 inverts the equafion of motion to list ¢
all time intervals, or windows, when that particular line of
position (azimuth) was in the field of view of each detector.
These are the times within one superposition period for which
there is a valid equation of motion and no subcom gaps or eatrth-
blocking gaps. These crossing times are inserted in SASA.P400.
CURNTLIN.R&R, see FORMAT. Using these times, P750 extracts the
8-channel pulse height data for each pass over the source. Then
the PHA data are summed over the entire auperpos%tion Interval and
a rough bit is done. The two best f£its (lowest X°) for Brem-
sstrahlung, Power Law, and Blackbody are stored in the lines
record, see Format.




bad

. Eile Definition
ReL
CLINES FILE RECORD SEOUENT[AL:

‘CL 01 LINE ALIGNED, LINENT50

02 (RALNECLyTHFTA,OTHETA,PHI,DPHI 451, DSI,BACKGRUUNDiv LINEOT760
02 SXV(3}, LINEOTTOQ
02 SPECTRAL (A, LINEOT80
03 TINDEX FIXEN DECIMALI3,10, = =~ ' LINFOT90
. N1 EG FIXED DECIMAL{3,1), L INEO 8OO
N 03 INTENSITY FLOAT, LINFOBIO
b3 CHISq, - e o L INFOR 20
02 XWINDOW (1200, , leegsao
03 T_ON FIXED BINARY(31), ' LINEDR4OD
03 DT~ TTTUFIXED BINARY{IS),T O T © 77 LINEO8SO
03 DAY FIXEN BINARY(15), L INEORKD
(2 N_CROSS_TIMES. FIXED BINAthls). . LINEQSBTO
52 LINE_STATUS ~“BIT(8), = i ' ‘ L INFOBBO
£7? FILLER_CHARACTERS CHARACTERI(5); LINEOB9O
¥
]
1
I
{

)
DD cards for Writing this file

So11ft o T aN=SASAJP400. CURNTLIN.R&RBSUF'VGL REF=SASA.RERESUF, 00000090
I TS I i dweRbe D) ,0CBR=(BLKSIZE=1083 'LRECL 1C88,RECFM=F,BUFNC=ELBUF), 0p000100
40 ACE=(iwaa(Te1seRLSE} .. -- : S ; ooglio
' ‘ ‘ ‘ | !
.. DO cards for reading thid file
4 GINES DD DSh=c, o ’
Ve DSN SASA.P400.CURNTL1A.R£RGSUF |
*RER,DISP= =0Lp
Qarc
!
g
ﬁ
]
f
i
LA UL T O T L _UELTREN e
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UHURU DATA S$ET DESCRIPTION
NAME:  SASA. P400. XXSKYSUM. R&R

(where the five digit ( (starting)) orbit number replaces &R

SOURCE & PURPOSE:

The Peakfit program P400 after it has found the lines of position rewrites the
SASA. P300. XSUPDATA. R&R file with the additional information that if data from
& bir. is part of a source in the line of position file it is so marked and if a bin
contained noise that noise is suppressed, that is, the counts and time are set
to zero. This output file is called SASA. P400. XXSKYSUM. R&R

FORNAT:

This data set contains a header record and then one record for each bin (4320
for side 1, 1080 for side 2). The header record contains the following information:

U start time of -superposition period in days and fractionls of a day
since January 0, 1970,
ALPHA right ascension of the spin axis

S SELTA declination of the spin axis

Th: sther records contain the following information: i

ISiNHE either 1 or 2
IBIN# number of the bin (1 to 4320 for side one, 1 to 1080 for side two)
- ITIME number of samples of data (every . 096 seconds for side one, ‘every

384 seconds for side two)

ISCURCE =1 if data from bin in source of line of -position file
=0 if no line of position from peakfit corresponds to this bin.

ICOUNTS number of counts

NGTE: ITIME AND ISOURCE differ from corresponding items in superposition in
— that noise has been suppressed, these two quantities are set to zero if noise was
found in this bin.

B i T
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FILE DEFINITION

01
o7
o
02
i} r.’,

L GATA_QUT
[SINE,
TRINS,
ITIME, .
IS0URCE, o !
02 ICNDUNTS FIXED BiNARY{31),
01 HEADER BASED (POUT},

0% {(UT1,ALPHA,DELTAY FLOAT BINARY,

1 TRAILER BASED (PnUT),

02 1FILL? CHARACTER(l?’v

BASED (POuT )y

NCL SUFXvAS F1Le RFCORD. SEQUENTIAL :

R N Py

DD CARD FOR WRITING

WRITCLYC
WRITC120
i WRITO 13
WRITNL4NO
WRIT21I50
WRITO |60
" WRITO180
WRITO190
WRITOZ200

WR ITO0A0

TDKPA (- BBUM.USN=SASA .P400.XXSKYSUMARERRSUF ) VCL=X11 - SASARERESUF, 00005 L0
OFs7= 0 W KELP) 10CR=(LKSIZF=1296LRECL=12,RECFM=Fh , 3UFNO=LBUF ), 00004220
COACE . 1092 11, RLSF) o 00008230
DD CARD FOR READING
#7SUPKIMAY I DSN=SASA. P400. XXSKYSUM, R&R&SUF:VDL=R€F=SQSQ RERESUF
DISP= SHR
PR |
T B — ;
D2 SEINA_Jarome . x&gowux Syl LOUATS -3 l
¥ — 7 7 _ L? s - *"“{
. —_ P : N j
\_‘\‘ i
YEPDL R . L
. N 4 - % U e e --w.-—-—]‘ 3
< n O AEAA oA )
[ 5 47 e h '
Bite :
v
B i
I i
;
o T T L L S i —



UHURU DATA SET DESCRIPTION

NAME: SASA. P500. FLAREPKS. RXXXXX

(where XXXXX represents the ((starting)) orbit number for the batch)

SOURCE & PURPOSE:
P500 checks the list of peaks (SASA. P300.XSPINPKS.

R&R) to see if they are noise

spikes or real peaks. A peak that appeared in only one telemetry sample would be
considered noise; a peak that appears on the edge of a gap would be considered in

a gap. The peaks are written in an output file SASA, P500,FLAREPKS. R&R. This was

a preliminary program and this output should not be used. The three sigma program

output should be looked at instead.

FORMAT:

This data set contains one record for each flare that

it considers a peak successfully

fitted. Each data set contains the following information:

'

FLARE THETA ' azimuth of peak in degrees

F[ARETTIMB___ON start time of peak in milliseconds of day
FLARE_ DURATION length of peak in milliseconds~
FLARE_DAY day since January 0, 1970 .
FLARE_INTENSITY ; approx intensity of peak in counts per sec.

f

FLARE_WIDTH
FLARE STATUS '1'B side 2 '0'B side 1
FLARE_FILLER filler characters

i A-;'”.-"A\‘ ) L Voo

.
o
-

. ; ;
Tiar, dbwee

R R TR

i

e wy

c
- approx width of the peak in b})ns. 1080 bing per 360
for side one, 108 bins pr 360° for side two

Fide} 3ATX
TR SR Y

¢ Lot oy
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File Definition .,
i ) g ) ‘ .‘
Wi _ARE FLARES OQUTPUT FILE RECORD SEQUENTIAL 3

R

DECLARE Q1 FLREVT ALIGNED STATIC,
C2 FLARC_THETA,.
02 FLARS_TIME_ON FIXED BINARY(31),

02 FLARE_CURATIDN FIXED BINARY{15)y

. 072 FLARE_DAY FIXED BINARY({15),
iy 17 FLARE_INTENSITY,
S 72 FLARE_WIDTH FIXED BINARY( 15},
32 FLARE_STATUS BIT(8),
02 FLART _FILLER CHAR(5) ;

DD gard for writing

Iy : ‘ L P - i =REF=5ASA.RER,
¢AR L DSN=SASALPS00.FLARFPKS.RERESUF,VCL ‘
0 ‘L?E?BLK;IZE=24O,LPECL=24'RECFM=FP)vSPACE:(TRK:(311);RLSEJ:

//
£/ ISP NDw oKEEP)

DD card for reading .

//FLARES DD DSN=SASA.P500.FLAREPKS.R&R&SUF,VOL=REF=SASA R&

» . DISP=OLD
rzh:;_ ' '

T )

-

{CRZSOOBO

CR250110
CrR250120
CR250130
CR250140
CR2S0150
CrR250160
CRYSO1TO
CR2S50180
CR250190

/

S ——

R

J

¢

T
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UHURU DATA SET DESCRIPTION

NAME: SASA. P600. THREESIG. R&R -
wl.ere the “lve digit (starting) oroit number replaces &R
FORMAT: This data set contains one record for each peak successfully fitted.
Each data set contains the following information:

PTIME time of peak in days and fractions of a day since January 0, 1970
SIGMA T  error in time of peak
TriETA azimuth of peak in degrees
3IGMA_TH error in azimuth of peak
PPHI elevation of the center of the collimator in degrees
SIGMA_PHI error in phi of peak {set to zero) .
PAMP amplitude of peak in cts/sec as determined by fit
SIGMA_PAMP error in amplitude of peak
PINT corrected intensity for known sources in cts/sec taking elevation

effects into account. For peaks not identified with unique source
the intensity is listed as zero :
S.GMA _PINT error in intensity of peak

3xCD local background as calculated in the program

§ .. A BKGD error in background '

SIGS the number of sigmas above background in the peak
CHI chi square per degree of freedom

DEGS the number of degrees of freedom 1

STATUS BIT1ON = NO TRIANGLE FIT '
BIT 2 ON = X2 (LSB FIRST)
SRCNAME source if the azimuth of the peak is less than 5o away

file df?zfinitioh

TUSIG FILF RFCCRD SEQUENTIAL:

01 OUTREC ALICNED EXTERNAL,
22 {PTINE,SIGMA_T) FLDAT BIN(53), T
17 {PTHETA,SIGMA_TH), .

32 (PPHI,SIGMA_PHI), o
22 (PAMP . SLEMAPANB]; = -1 == - o roms e e
02 {(PINT,SIGMA_PINT), ‘
02 (BKGD,SIGMA_BKGD,STGS CHI )y '
07 DEGS FIXED BIN(IST, o T
02 STATUS BIT(2), !
¢? SRCNAME CHAR(12), ‘
02 NSRC FIXED BIN{15)3 ~~"" " - -

¢  LEGEND: PEAK STATUS BITS DEFINITION (LSB F{RST}

'BIT 1 NN = NO TRIANGLE FIT'y ™™
NIT 2 N 2> X2')

©ep g e = ST S SR LT TR TE (R A TR s T Ty g R T T e Y IR TR T




- stat...ant used in writing th:s data set

1R 4 DSN=SASALPED0. ~RFESIGC.RERASUF ,VOL=REFF=SAALRERESUF,
3 . ,f’=(I\FW'KI‘FP,ISP/\CE;(TRKg(Lv})ygiN:‘p
/ _ @=(BLﬁSlZFibﬁbyLRFCLfﬂg]ff;FN:Fd,FL“:E=CBUF;

v .2 R represents the batch number, SUF represents a suifix added where
-e {s more than one superposition period. And BUF indicates the number

of buffers, it is set to one if core is limited.

The DD statement used in reading the data set N
' L I'”ZEHEQ.FEGG.THREESIG.F%E%SUFsVﬂL=REF=bﬁaQ.RhR&SUf;

L tEBUFET=L RUF  DISF=THR B

e Lal i (B ot

AARAARAAAARARNARAANAN

L008)06G. 2040 10NN N000000600000000000000000RNARRRARA
© % “OFE & PURPOSE: For each suspected peak (SASA.P300.XSPINPKS. R&R)

from a single spin of the satellite, the telemetry data are examined to see if
there is a statistically significant peak and if so the data are fit to the
~o1: inator response to determine the location and strength of the X-ray source.
. tn- source is one contained in a reference catalog of known strong sources
sred in the systeri, it is so identified. The significant peak are recorded
.n an output file called SASA-P600. THREESIG. R&R

— ;.’ﬁ.:/z_l,ﬂl_'r_ﬂ_.,, ST \xﬂ Ghl_&.m_& PIE_ .y TEMAPIL
s T &l o Tlas 21
"wm._ﬂﬂﬁoj<,,-ﬁ1{ﬂ1.-~u>@éﬁ?ﬂ-[INK/;/ GBREO . ﬁ\t&‘.m&.ﬁ"'" L R J-ﬁ,_)f
4l SR S - SR J——
o~ !
 awe e
e |Sacwame ymsey
1’;.5,,,.._____67,”,.6 L4 ! [ U F N . .
' . gy -

RN e P TIR AR Rl e i B 11 Pt v SR EIRL LRI AL i T T R L RSt it 81 -
l ‘\ |
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UHURU DATA SET DESCRIPTION

-

NAME: SASA. P230. FINPOINT. R&R
wihere the five digit ({starting)) orbit number must repisce SR

SOURCE & PURPOSE
The star identification prugram, P230, identifies set of star sightings for input to
the equation of motion. SASA.230. RGHPOINT. R&R and SASA, P230.'FINPOINT. R&R
contain the sighting times of the accepted star pulses and star identification for

input 10 P264J.

FORMAT:

There is one record for each set. The format of the data is as follows:

JORBIT number of orbit within processing group
JACTUAL_ORBIT five digit orbit number v
jSTARS_IN_SET  No. of identified stars in sets
FINE_ASPET(50) information on up to 50 stars in set
S3TAR UTi time past first slit in days and fractions of a day since
. January 0, 1570
STAR_UT2 time pwst second slit in days and fractions of a day
since January 0, 1970
STAR_UT3 time past third slit in day's and fractiong of a day since
January 0, 1970
STAR_&: % SAO number of star X
STAR_RA right ascension of star
STAR_DEC declination of star
STAR_MAG visual magnitude of star

STAR_STATUS bit 8 on sensor side 'B' off sensor side 'A’

B




IR0
[ :

DECLARE 01

v

e D02 DE LLUM

N e T [R WL T

PR

D carxds for writing (MOD file)

CBSNESASA WGP 30 F INPUINT o1 ERESUF
// DOR=(5LASIZE=24C3 1 LRECL=2403RECFN=F)

WVOL=REF=54-
NCF (TRK, (Y,

PALRLRESYR,
v e aps

000001 ]
(+KEEp) 0000013i

YSA=SASA. P230.T InPCINT.RERESUF ,VOL=REF=SASALREX SSUF, 000001,

J2LRECL= 2403,RfLFM-F,BUFNU‘FPUrl'DISP_MQQ__

DD cards for reading

A N
[ r .'1,

where &R is the orbit number; &SUF is the suffix: &BUF is .~
the number of buffers,; &UM is set equal to 'DUMMY/

out put is desired.

ZINREC
32 JOR

ALTGNEN EXTERNALS

BIT,

2?2 JACTUAL_ORSIT

"2 JSTARS_IN_SET,

[}

DSN=SASAL+23G. FINPOINT JREK, FCié=
vu;mwr»~SA§A RER

T

BUFNC=

File Definition

CHAR(S5)

o s

ARE FOMFINE FILE RECTRD AUTPUT SEQUENTIALS

Lll,l.l )r’- ‘)r‘JR'

Q000013
et

30000160
00000170
et

is no

DREooit\d

PREQNAS0
' PRENJ460
PREQQ4TC
o PREQO4BO
PREAN4S0
PREQOS500
T PREQDS1O0
‘ . PREQOS20
PREQG530

" PREQO540
PREQO550
PREQO560

o= - PREQOSTO

-+

STAR _0A R

32 FINF_ASPECT(50),
03 STAR_UT1 FLNAT BINARY(53), N
‘ 03 STAR_UT? FLOAT BINARY(53),
03 STAR_UT3 TLOAT BINARY(53),
03 STAR_SAD# FIXED BINARY (31},
03 STARLRA, =~ '
03 STAR_DEC,
03 STAR“MAG,
— 03 STAR_STATUS BIT(B};
Tokm Y, UAaL.AL.;‘mi’T ('Jérﬂai-ln.ss‘r'
i 3 1
{)mf-_ "o M P\n , me e
*AR+UTI L sTARLLTA STAR U
:Jlﬁ-ﬂfiﬂh!u&qu’TO io
| — ST SIS . ..
- |
- | e
TAR-PA STAR-Deq  STAR-MA NO USED
i
' J
b T T ' \
I
- N VD S

0



UHURU DATA SET DESCRIPTION

NANE:  SASA, 2230. RGHPOINT. R&R X
2T vacie the five «.git (starting) orbit number must replace &R

SOURCE & PURPOSE:

The star identification program, P230, identified sets of star sightings for input to
the equation of motion. This rough solution is saved for input to P2 60." sasa p230
RGHPOINT. R&R and SASA. P230. FINPOINT. R&R contain the sighting times of the
accepted star pulses and star identification for input to P260.

FORMAT:
There is one record for each set. The format of the data is as foltows:

- ISTARS_PER_SET no. of identified stars in set
IACTUAL_ORBIT five-digit orbit number |
ISETH . hurﬁber of set within orbit ’
. H{3, spin rate, right ascension,declination of spin akis
B(3) error in spin rate, right ascension, declination of spin axis
UTiSTART time in days and fraction of a day since ]anuary' 0, 1970

of first star sighting for the set

UT3START time in days and fraction of a day,since January 0, .1970
of last star sighting for the set 1




-2~

—

DD cards for writing (MoD file) :

e ot

] BN W odtid
A j”lfﬂJ .nsm SASA, Pz,b.hnﬁpnxnv CERESUF ¢ VOL=REF=SASALRERESUF, DI DMVE S
S ! ;nsizE UC50s LRECL=CO5CyRECHV= FHoSPACE=(TRK (2,1)) 4DISP=(,KEEF) 300301790

St LD GLUMGUSN=SASALP230.RGHP U INTJRERESUF W VOL=REF=3A3A. HERESUL gjgfjfw‘
iﬁ\ll["“ _,,LR[CL=0050.PFCFP“=F-BUFNC=§EUF"DISP:MOD , I .)x;
DD cards for reading. o
LN Ly LY USNELALA 02304 RGHPGINT W RER JLCB=RUFNC Lyl 2 SHR, 31000180
o VEL=o o =3ASAL e 00000120

- ———

where &R is the orbit number,&SUF is the suffix, &BUF is the
number of buffers, and &UM is set equal to 'DUMMY,. if np
output is desired. | i

S

Record Format

TTLARE EQMAGH  FILE RECGRD OUTPUT SEQUENTIALS o - P2F00110,
CDFLARE 1 PGHREC  ALIGNED EXTERNAL, B PREQO 360
02 ISTARS_PER_SFT, , /%70.364% /PREQO3T0
C 2 IACTUAL_ORBIT  CHAR(S), PREQO380
3 [SETH, | ' | T/#T0.364%/PREQDIG0
62 ROUGH_ASPECT_SET, PREQD400
” 03 A(3}, /% OMEGA, AL PHAS , DELTAS %/ PREQO410 .
037B{3), /% DMEGADEV, ALPHASDEV, DELTASDEV %/ "~ PREQD&20
03 UTLSTART FLOAT BINARY{S53), PRFQ0430
03 UT3STOP  FLOAT BINARY(53); - PRECO&LD
S [
S lrv'f"'"‘-' . T e ’ . i - "\:j,'* T t . ;
BT VR E D A A2\ As) e 82y |
' O S 1Y 15 i N - B
?. s ,.‘v._..___._ R X - . ‘Q\
CT ) UTJ;7@TT’ \ L urdsroe “ l
1 B K Al \\ ' .
| W ' 3 ~
. .

T e m— . c .
e T _l R
L L e

P
T ey g iR, iy,
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L URURU DATA SET DESCRIPTION
NAME: SASA.P260. EQMCNSTS. R&R |

where the five digit (starting) orbit must replace &R
et e i ame oL m— ‘—nw'—ml

SOURCE & PURPOSE:

The equation of motion program defines a superposition interval in which the spin
axis does not drift more than 3° on the sky so that the data from successive spins
may be summed. This file contains the constants of the equation of motion for each .
orbit. This file may be accessed through COORDS rather than directly. This file
is used by P300,P500,P600.

FORMAT:

This data set contains one record for each superposition period. The format of
each record is as follows:

UT_FIRST start time of the superposition period in days and fraction of a day

since January 0, 1970
UT_LAST stop time of the superposition period in days and fraction of a day

since January 0, 1970
NORBITS number of orbits in the superposition period
NBAO number of bad orbits in the superposition period ‘
DUMMY set equal to zero ,
ALPAVX average right ascension of the superposition period
DELAVX average declination of the superposition period
OMEAVX average spin rate of the superposition period 2
Ax(3,3) the rough fit spin rate is given by omega =AX(1, 1) + AX(1, 2)*t+AX(1, 3)*t

the rough fit right ascension is given by alpha=AX(2, 1)+AX(2, 2)*t+AX(2, 3)*t
the rough fit declination is given by delta=AX(3, 1)+AX (3, 2)*t+AX(3, 3)*t2
ORBITCNST for each orbit up to thirty the following information is given

UT_MID the center time of the superposition interval for the orbit in days and
fractions of a day since January- 0, 1970 _

UT _ORBX records from the middle of the ff(orbi; (UT_MID) to the beginning of the
orbit in fractions of a day R

UT_ORBY records from the end of the orbit to the middle of the orbit (UT_MID)

_ in fractions of a day

UT_GAPX seconds from the middie of the orbit (UT_MID) to the beginning of the
gap in fractions of a day

UT_GAPY seconds from the end of the gap to the middle of the orbit (UT_MID) in
fractions of a day '

Av(11; constants for the azimuth

AZ(11) constants for the elevation

TOX

POX

ORBIT NO five character orbit number for the orbit




ORBRIT DEF .
nit No 6 fit for orbit
a0 2 ' No [ fit for orbit
Bit 3 Poor ¢ fit for orbit i.e. RMS error exceeds THE_DEV
Bit 4 weoofeoom " " " " " + PHI_DEV
Bit 5 Limited number of groups of stars, no rough fit
Bit 6
Bit 7 No discontinuity in® or\is imposed across GAP
Bit 8 Orbit includes data gap due to tape recorder playback hereby called CAp
Bit 9 Limited number of stars in @ fit after Gap
Bit 10 " " e " & ' before Gap
Bit 11 o . "t " A v after Gap
Bit 12 “ " " " " \G " before Gap {
Bit 13 Range of © fit was shortened because of segments of time with low
star density
Bit 14 Range of -{ fit was shortened because of segments of time with low
star density ' .
Bit 15 Small and groups of stars were rejected hence shortening range of
and fits : :
Bit 16 Extrapolate fit through daytime {
ORBIT_SAT | I |
Bit 01 ' i
Bit 02 ‘
Bit 03
Bit 04
Bit 05
Bit 06
Bit 07
Bit 08

Note: When a scheme for extrapolating fit through daytime data is completed and
programmed into the Equation of Motion, bits in ORBIT_SAT will be set and a
- @ descr iption of them reported.




A om

File Definition

n"TLARE SUPFIT FILE OUTPUT RECORD

SEQUENTIAL ;

- LRTR T R TR .. o EOMOOD"O

DFCLARE 01 SUPCNST ALIGNED, FLM00560

02 WUT_FIRST,UT_LAST) FLOAT BINARY(53), FOMNOSTO

22 NORBITS, . : EQMD0580

; N2 NBAD, FQMON590

N N2 DUMMY, FQMDO0600

32 (ALPAVX,DELAVX,0MEAVX), FQMD0610

32 AX{3,3), FOMO0 620

72 NRBTYCNST(30), EQMO0630

03 JT_MIN FLOAT BINARY({53), EQMD064D

0% UT_DRBX, , EQMD0650

03 UT_CRBY, i FQMD0660

03 UT_GAPYX, EQMO06TO

03 UT_GAPY, FQMO0680

23 AY(11), EQM0O0690

- N3 A7(11), FQMO0TO00

03 TNY, EQMOOT10

03 v0X, , FOMO0720

03 JRBIT_NC CHAR{S), ‘ FQMO0 730

03 IRBIT_NET BIT(16}, £QMO0T740

03 ORBIT_STAT BIT(8) ; FQMOOT50

Dr* for creating file ( mod data set must pe preallocated) L
A iJUH.DSN=SASA.r=‘C.EGMCNSTS.R&RESLF.VCL=REF=SASA.QCR&SUF' 00000120
/7 usfr'LFM=F.LRECL=3912vBLKSIZE=39IZ.HUFNB=1I.SPACE=!TRK,(?.1])' 00000130
/4 CiS i (RNEWeKEEP) o L 0000014¢
JORUPEIT o &DUP.U5u=>A5A;P260;FuMChSYS.RER&SUF.VGL=REF=ShSA.R£R&SUF. 00000280
/1 ncez(werpmgfjtv¢:z=;3}g13LK5125=3912,aUFN0=11,Dlspzmco 00000290
DD fer reading
| .
’ 1

;';;SUEE;I QO DSszASA.Pzeo.EQMCNSTs.RaR,voL=REF=sAs£7ﬁaR,uq5p=SHk,’ 00000490
A BLASBURRC=1 — e 00000500
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ULRU DATA SET DESCRIPTTION

NAME: SASA.p260. SUPINTVS

fwhere the five digit ((starting)) orbit number must replace &R)

e - . e - RN B e e bk e i

SOURCE & PURPOSE: o

The equation of motion program defines a superposition interval in which the spin
axis does not drift more than 3° on the sky so that the data fromr successive spins
may be summed. This file gives the start and stop times of the superposition period
and the average right ascension, declination and spin rate of the spin axis. If
there is only one record then this file is partly copied onto another file in P300 so
that the constants may be used in the other programs. If there is more than one

superposition interval, then all the programs are run over from P300 with the
second record on this file.




'

FORMAT: This data sets contain one record for each superposition pericd.
The format of each record is as follows:

UTSUP_START start time of superposition interva. in days and fraction
of a day since January 0, 1970

UTSJP_STOP stop time of superposition interval in days and fraction
of a day since January 0, 1970

ALPHA - average right ascension of the spin axis

DELTA average declination of the spin axis

OMEGA average spin rate of the spin axis

ISUPH number of the superposition period, usually one unless
there is a second period

SUPINTV_STATUS all bits set to zero

NO_OF_BAD ORBITS number of bad orbits in superposition period

NO_OF_ORBITS . number of orbits in superposition period

ORBIT_INFO for each orbit up to thirty ,*be following information

ORBIT_ID: five character orbit number for the orbit is given

ORBIT_STATUS bit 1 on data includes daytime data (as of now all data is

night time data)

File Definition o | ' ’
YECLARE SUZNEF FILE CUTPUT RFCORD SEQUENTIAL § _

DECIARE 01 SUPBATA ALIGNED, i
- 02 {UTSUP_START, UTSUP_STNP) FLOAT RINARY(S53),
02 (ALPHA,DELTA,OMEGA),
02 1SUPH, o
02 SUPINTV_STATUS BIT(8}, *
0? NO_OF_BAD_ORRITS, - ‘
02 NO_CF_ORBITS,

-M_
B T W ) I
| 3?2 NRRIT_INFO{30),
L 03 ORBIT_IN CHAR{S),
03 ORBIT_STATUS BIT(8);
DD card fcr writing (MOD) file . . e,
{‘ {Paa ENL Y. - izSASALP250.SUPINTVS, RFRSSUF VCL=REF= SASA.R&R&SUF'
/ = (I:E(‘ s.HFCL 02164BLKSIZE=021%,BUFNC=1}, SPACE {TRKy(Lel} )y
/ i)p— ’\t Sy i '}: |
/o piEF L SOUNLDSN= SASA P26C SUPINTVS RER&SUF;VUL REF SASA R&R&SUFv.\

i /i GOB={L CFM=F,LRECL=0216, PLKSIZF OZlé’lHUFNU‘l),DISP =NOD R :
‘ Db card ‘fo' reading = 7 216 '

£7500 0 NN DSN= SASA 200, SUPINTV R -
1/ LLG BUF NS 'l 5 SRy VOL=REF=SASALRER, DISP-SHR,

where &R is the orb:.t number &SUF is the suffix, and &DUM is set
equal to 'DUMMY, if no output is desired. o
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UT"URU DATA SET DESCRIPTION

NAME: SASA. P300. CURNTSUP. R&R
{(where the five digit ({starting)) orbit number must replace &R)

SOURCE & PURPOSE: This file is almost identical
copied SASA. P260. SUPINTYS. R&R. This file contains the start and stop times
+ of the superposition as well as the average right ssceng?
spin rate. This file defines the superposition interval and t

record in this file.
FORMAT:
information:
UTSUP_START

UTSUP_STOP

ALPHA
OELTA
OMEGa
ISUPH

SUPINTV_STATUS
NO_OF_BAD_ORBITS

NO_GF_ORBITS

ORBIT_INFO
ORBIT_ 1D
ORBIT_STATUS

There is only one record in this file. It contains the following

to the one from which it is

on,daclination and
here is only one

start time of the superposition interval in days and fractions

of a day since Jan 0, 1970

stop time of the superposition interval in days and fractions

of a day since Jan 0, 1970

average right ascension of the spin axis
average declination of the spin axis

average spin rate of the spin axis '

number of the superposition interval within this
processing group

Bit 1 on indicates superposition processed

Bit 8 on indicates data cross switched

No. of bad orbits in superposition period

No. of orbits in superposition periods

for first 15 orbits(not usable |
five character number for the orbit

i

bit 1 on data includes daytime data (as of now

all data is night-time data)




L1
Y,
.- “
e " File Definifion ’ 5,
. ECL ARF ,
\ T SUPDERX Frig DUTPUT RECORD SEQUENTIAL: [ INFT05
DFCLARE 01 SypFa_ngF ALIGNED, ~ 7 o INITN540.
©2 (UTSUP_START, UTSUP_STDP} FLOAT BINARY(53), INITO550
72 {ALPHA, DELTA, OMEGA), INIT0560
~\ 27 SuPINTV_sTATUS BIT(8), . INITgs80
- 02 NN_CF_BAR_QRRITS, _INIT590 .
V2 NO_OF_ORBITS, " "7 s s e TTTTTINTTO800
C2 URBIT_INFO(15), INITOSLO
03 ORBIT_ID CHAR(S5), o INIT0620
. 03 SU"ORBIT_STATUS””BIT(B){Mm““*f“mmwmwm*ffmfmmlu__ TTUINITO630

DD for writing

T suppeRy LD ELUN, psN=s
P X UNDSN=SA54.P300, CurnT
Y DCBm(RLKSIZE:OIZG,LRECnglzﬁ'RECFMSUP'RaRSSUF

// SPACES(TRK, (0],1) £1BUFND=13, 0000g47¢

,RLSE}uDISP=(NEh,KEEP1

\\

| .

vVUL=REF=SASA.RGR5$UF; 0000Q460
QétBO

[ ]
DD for reading ” - : -

\’flhcﬂ?P¥ oy Dsn=5A5A.P3co.CURNTSUP.RaRaSUF,EISP=SHR.DCB=BUFNG=aBur. 00000140
LY/ S LsKEFESASALRERASUF | 0000018

N
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UHURU DATA SET DESCRIPTION

NAME: SASA. P300.XSPINPKS, R&R

where the five digit (starting) orbit number must replace &R

SOURCE & PURPOSE: As P300 (the superposition program) collects the data from
each spin for superposition, the single spin data are scanned for possible peaks
which are listed in SASA. P300. XSPINPKS. R&R for further processing by P600

o [ ——— -

FORMAT: This data set contains one record for each peak found. Each data set
contains the following information.

UTSPINSTOP is the end time of the spin period in which the| peak
occurred in day and fraction of a day since January 0, 1970

SIG3THETA the azimuth of the peak in degrees

SIG3_INTENSITY " iIntensity in cts/sec of the peak

SIG3_WIDTH . width of the peak in bins 108 bins per 360° for side 2,
1080 for side 1

SIG3_STATUS '1' B side 2 ' 0'Bside 1

FILLER . filler characters

File Definition _ '

DECLAYS SPINPKS FILE DUTPUT RECORD SEQUENTIAL : g:g:g;gg
DECLARE 01 STG3PKS ALIGNEDM-TAB_I_NM’WI53,},_,____._._“__“.__,._‘_ e - S 1GM0380
2 - 49! ;
02 UTSPINSTOP FLC ‘ S1cM0380

02 SIG3THETA ’ |
02 SIC3_INTENSITY, SIGM0400

227ST53_WIDTH  FIXED BINARY(1S} , 77777 ’ sxg:g:;g )
02 SIG3_STATUS  BIT(8) ' §§6M0430
02 FILLER  CHAR(S5) 3 ﬂ _

A DD statement for creating this 'dat:a set '( a MOD data must be pre-
T o : : .allocated
;;HL;PB (g{ g.‘l"uN..;.’*:SASA.PBOO.XSPINPKS.R&RESUF.VUL=RFF:SASI}LR£R&SUF,
8= ROLeE=Clw yLRECL=0024 RECFN=FB, BUFNG= > =
/7 iSP=(NEW,KEFR, ' . ! C=1)+SPACE=ITRK, (03,11},

/757 "“PKS T DD ELUM.CS\=SASALPICE. XSPINPKS. & ' | N
- Ty . VT.' - e KS.R&RESUF VCL:’TEF:SA .
/i L8={BLKSIZF=00n0¢ ,lRFC{—-:OQZ‘%'F?E(_:FM':FB'RUFNC=1;gDIS;=MUD SA RCR{;SU&:.

A DD statement for writing this data set

FIShy \ . o o ,
LiPKS on DSN=SASA.P300.XSPINPKS.RERESUF ,VOL=REF=SASA.RER,DISP=SHR

T S s
L it Slbet ST e e
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UHURU DATA SET DESCRIPTION

’

-~.  NAME:SASA, P300,XSUPDATA. R&R

(where the five character ((starting)) orbit number for the batch must replace &R)

" Format:

This data set contains 4320 records for side 1, followed by 1080 records for side 2.

Each data set contains the following information?y

XCOUNTS number of counts

XTIME number of times data is sampled every 0.96 second for side one,

(every . 384 seconds for side two) i

XBINTH number of the bin (1 to 4320 for side one, -1 to ~1080 for
' for side two)

File Definition

ECLARF SUsx¢IL FILE OUTPUT RECORD SEQUENTIAL: -~ PRNS0330

JECLAY ot SUPXREC ALTIGNED, o ' o - -om T PROSORES
92 XCOUNTS FIXEL “INARY(31), . PROSO3TO
A2 XTIME FIXED RINARY(15), - B _z:gggggg

D2 XBIN# FIXED BINARYI15)3 i e
DD for writing

7 aUPXF..  CD ﬁ:uf.DSN:SASA.P300.XSUPDATA-RSR&SU#vVUL=REF=SA5ﬂ;R5R$SUFt
7/ e wiKSTE 'VOO'LRECL=00Q9'RCCFM=FB'BUFNQ=1i; '
!/ R ..:“(TRK;[:3'1}'RLSE)|DI§Rf‘hEW'K?EP’ "

DD for reading

//SUVXFIL Do Rbk:SASA;P3OO'XSUPDATA.RGRdSUF;VGL=RE#=SA5A4RERESUFI
/7 B1SP=S: ik, CCE ~sUFNC=EBUF. o , _

[
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REQ. AGENT ACQ.AGENT

SAS-A
4th UHURA SELECTED X-RAY DATA
70-107A-016G

This data set catalog contains 1 magnetic tape. One SAS-A tape.
This tape is 6250 BPI, ASCII, 9 track, contains 1 file, and created
on the IBM computer. The following list the D#'s, C#'s, and NSSDC
ID#'s of the tape.

D% C# TIME SPAN NSSDC ID#

D-85882 C-29055 NOT AVAILABLE 70-107A-01G

[T



S N1-IN JCTION

In recent years there has been a trend away from publishing catalogues in book
form to preparing catalogues by computer and distributing them on magnetic
tape, with appearance in book form a secondary occurrence. This memo is
the result of the development of the documentation for the machine~readable
version of the catalogue and includes the basic information given in the originai
preface of the published catalogue. This memo should be distributed along with

any copy of the machine-readable version of the catalogue.

1-1




SECTION 2 - TAPE CONTENTS

A byte-by~byte description of the contents of the catalogue is given in Table 2-1,
The information in the "Description” column is derived mainly from the pub-
lished version of the catalogue whenever possible. The "'Suggested Format"
column is for FORTRAN-formatted reads.

2=1




1-12
13-22
23=-32
33-40

41-80

Table 2-1, Tape Contents

4TH UHURU CATALOGUE

Description

Name of celestial source
Riéht Ascension (1930. 0) (unit = degrees)
Declination (1950. 0) (unit = degrees)

X-ray intensity (where applicable in units
of given detector) -

Comments

2-2

Suggested

Format

12A1
F10.4
F10.4
8Al

40Al



SECTION 3- REMARKS AND MODIFICATIONS

The 4th THURU Catalogue (W, Forman, C. Jones, L. Cominsky, P. Julien,

S. Murray, G. Peters, H. Tananbaum, and R. Glacconi, 1977, Center for
Astrophysics Preprint #763 - submitted to the Astrophysical Journal Supple-
ment) has been made machine-readable by Dr. G. Share (Naval Research Labo-
ratory). The information given in this document has been obtained via private
communication with Dr. Share. No effort has been expended to verify the con-
tents and Dr. Share bears the responsibility for any #8y punching errors.

3-1




4th UHURU Catalogue
First 58 records of flli.

Logical record length is 80 bytes.
Each record is printed in one line of 80 characters.

11111111112222222222333333333 34500400044455555555885666666666777771717T8
1233567090123“567390123“5678901233567890123“567890123“567090123&567090123“567890

4u0000+72 0.0000 72.6100 1.6%
4U0005+20 1.4300 20.0500 2.52 SEYFERT-MKN 338
4U0009=-33 2.3000 =33.9000 2.15 3U0001-31 NGC10 CLUSTER CAOQOT-306
LU0D10+39 2.7000 39.6000 2.93 FLARE STAR BO+43 Uk
Luo015+02 3.8300 2.8600 2.45
LUpo22+63 5.6000 63.8800 8.89 3U0022+63 SNR TYCHO=3C10 CEPHXR=-1
4U00256-73 6.6000 -73.0200 2.76
LU0026-29 6.7200 -29.1%00 3,12
4U0027+59 6.9500 59.7000 3.30 ADO26+59
L4U0028+22 7.2200 22.0800 3.30 3U0032+24
4u0033+53 8.3000 58,8500 4.33 3C14.1
LU0037+39 9.2700 39,8750 2.40 M31 3U0021+42 2A0039+411
4U0037-10 9.3500 =-10.1250 2.90 ABELL 85 3U0026-09 2A0039-096
4U004 1436 10.4800 36.8300 3.15
buooh1+32 10.5000 32.77%0¢ 30 5 JUOOL2+32 2A0042+323
4U0050-01 12,6300 ~1.9900 3.39 ABELL119 PHL 923 2A0054-015
4U0051-68 13.0000 =68.7500 2.82
4U0054+60 13,5750  60.9250 4.24 STAR CAS MX00%53+60
4Luot0s-21 15,9750 -21.8750 2.74 ABELL 133 3U00%7-23 2A0102-222
4U0106-59 16.5200 +59.7700 3.04 2A0120=591
LUO115+63 18,8070 63.477T0 70 TRANSIENT 3U0T15+63
JUD115-73 18.8300 -73.6930 36 STAR SANDULEAK 160 SMC X=1 3U0115-73
4U0115-36 18.9500 <=36.5500 1.9 2A0120-153
4U0129-09 22.4000 ~9.9900 1.9%
LU0 134-11 23.6400 -11.5400 2.70 SUPERCLUSTER
4UO138+48 24,6230 48.0500 3.55%
4U0 142481 23.6900 61,2300 4.99 3U0143+61
4U0148+36 27.1600 36,0400 2,44 ABELL 262 3U0151+36
4ug223+31 35,9500 31.2750 3,11 SEYFERT MKNS1
Luo226-13 37.1300 =-13.0600 5.27 ABELL 358
4U0241+61 40.3100 61,8800 3.2% 3U0258+60
L4uUQ248-8% 42.1000 -85.3500 2,11
4U0253+41 43.2700 41.7100 4.89 3U0227+43 MX0255+41 2A0251+413
LuQ2Sh+13 43.6500 13.2500 3.4 ABELL 401 3U0254+13 2A0255+132
Luo3oz2-22 43.7300 -~22.3000 2.7
LUD310+u6 47.35500 46.5500 3.71
Luo311+53 47,9600 53.0500 2.88 3UD318+55
4U0316+41 49.1450  41.3530  47.4 ABELL 426 3U0316+41 PER X=1 2A0316-443
LU0320-45 30.2500 -45.0250 2.16 CLUSTER  3U0302-47 SCO316-458
Luo322+59 50.6500 59.5%00 2.93
4U0334-30 53.5500 -30.2000 2.88
4UD336+01 34,0500 1.0200 100 10 TRANSIENT
LU0339-5h4 54.8500 =-54.5000 1.90 CLUSTER  3U0328-52 CA0340-53, 2A0343~54
LUQ3khe+1y 56.2040 11,1%00 1.80 2A0335+096
LU0352+30 38.0900  30.9100 30 STAR X PERSE! 3U03%52+430 2A0352+309
4u03s7-74 59.4000 -74.32% 1,76
Yuo403+4T 61.0000 47.6750 3.67 STAR 48 PER

0406=-30 61.6000 -30.87%0 1.72

0L407+17 €1.8500 37.92%0 2.62
AUOK10+10 62.7200  10.5500 3.06 ABELL 478 3UOLOS+10 2A0411+103
AUO421+34 65.3750 34.725%0 3.74 JUoL30+37
4L U0423-53 65.8500 <53.1500 3,30 NGC 1566 3UO4OO-59 CLUSTER SCO417-558
K U0L27=-07 66.9000 ~7.7000  3.46 ABELL 494
HUDH27=-61 66.9400 -61,5500 2.31 CLUSTER  3UOU26-63 SCO430-616 2A0430-61
Fie429-31 67.3400 -31,0000 3.82
HULOH3| =12 67.8500 -12.9500 2,54 ABELL 496
Yu o3y +0% §8.1000 5.6000 2.76 SEYFERT  3U0uLO+06 ic120
buony3-09 70.8000 =9.5000 1.77 3U0L31-10 SUPERCLUSTER




4th UHURU Catalogue
Last 58 records of file.

Logical record length is 80 bytes,
Each reacord [s printed in one Iine of 80 characters,

TT11111111222222222233333333 33000000 L4IL55555555556666666666TTTTT1771778

12345678901234567890123456789012345678901234567890123456789012345676901234567890

bu1832+437 283.1600 37.0000 1.77

4u1853-23 283.4000 ~23.9500 3,22

LU1857+01 284.3500 1.1900 4.05 BURSTER A1905+00 MXB1906+00
LU1839+69 284,.8500 69.8500 2.09 ABELL2312 3U1B43+ST7 ABELL2315 2A1854+683
4U1901+03 285.4250 3.1000 87 10 3U1901+03 TRANSIENT
L01907+09 286.8250 9.7250 20 5 3U1906+09

4U1908+00 287.0300 5200 200 20 AQLXR1 3U1903+00 RECURRENT TRANSIENT
4U1908+05 287.0500 5.1250 3.66 A1909+04

4U1909+07 287.3000 7.6250 4.6 3U1912+07

4U1915-05 288.825%0 -5.2000 20 2 3U1915=05

4U1915-T9 289.0000 +79.3000 2.50 3U1B49=-7T7

Lur918+15 289.7000 15.0000 S50 10 TRANSIENT A1918+14

4U1919+44 289.8550 44,0700 3,90 ABELL2319 3U1921+43 2A1919+u38
4U1920+34 290.0500 34.0%00 3.50

4u1924-59 291,460 =59.4390 1.93 2A1914-%89

LUu1933+36 293.4000 36.1500 2.26

BUI943+36 295,8500 36.4000 3.02

LU1954+31 298,3070 31,9570 63 5 JU1953+31

LU1955-68 298.9000 ~68.9000 3.07 CLUSTER  3U1959-69 CA1955-692 PKS1955-
LU1956+35 299.0920 35.0600 1175 5 CYGX~1 3U1956+35 HDE226868
by1957+11 299.3200 11.5750 17,4 3U1956+11

LU1957+40 299.3200 4O.5400 4.03 CYG A JU1957+40 CLUSTER 3CLO5
4U2001+62 300.3500 62.6000 2.56 3U1956+65

hu2003+64 300.9000 64.3700 2.64

4U2018+39 304.7500 39.5000 3.45

BU2028+42 307.2000 42.8200 3.84

4U2030+40 307.6390 u40.7850 385 2 CYG X3 3U2030+40 PERIODSO 4.8 HR;16.8
Lu20u6+31 311.6900 31.9000 1.69 SNR CYGNUS LOOP

BU048+4Y4 312.1500 44,3750  3.57

4U2055+49 314.0000 49.3250 3.39 3vz0s2+y?

4U2058+32 314.5500 32,8750 2.88

4U2103+31 316.0000 31,5000 2.08

Lu2120+32 320.0900 32.1300 3.05

LU2126=60 321.6150 «60.3250 1.81 2A2155-609 MX2140-60

4U2129+47 322.5000 47.1050 20 2 3U2129+47

hu2129+12 322,4400 12.1000 4.42 NGC7078  3U2131+17 GLOB CLUS M15
4U2134+5%5 323.6500 95.7500 2.63

LU2135+57 323.9250 57.1500 2.83 CEP X-4

BU2142+38 325,680 38.0870 550 2 CYG X2 3U2142+38 PERIODO 11.17 DAY
LU2206+54 331.5750 54.4000 2.93 3U2208+434 A220u4+54
42209426 332.3000 26.1000 2.47

Lu2213+423 333.4750 23.%000 2.19

4ua22u-78 336.2000 -78.2500 3.90

4U2238+60 339.7250 60.7250 2.8 3U2233+59

4u22u0+26 340.1000 26,7000 2.9% :

4u2252+18 343.1400 18.1500 2.49

bu2259+16 344.,7800 16.1000 2.95 SUPERCLUSTER :
uy2300+08 345.1780 8§.7760 2.59 SEYFERT NGC 7469 2A2259+085
4U2305=07 346.2930 -7.3150 2.31 2A2302-088

4U2315+15 348.8600 15.3200 4.41 ABELL 2539 2A2322+166

hU2316+61 u9.1500 61.8000 2.40

4u2321+58 350.3030 58.5580 53.4 3U2321+58 SNR CAS A 3C481
LU2335+42 353.9750 u42.72%0 1.9

L4u2344+08 356.0200 8.6500 3.03 ABELL 2657

4u23hy-27 356.0250 ~-27.0000 1.80 CLUSTER KLEMOLA 4&4 2A2344-28%
L4U2345+27 356.3500 27.3000 2.4l ABELL2666 3U2346+26

4U2351+06 357.8200 6.7700  3.69 SEYFERT MKN 541 ABELL 2665
BU2358+21 - 359.6750 21,0750 1.92
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